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Preface 
 
To provide the latest development in the areas of Information and Communication 
Technology is the prime objective of writing this section of the book. Over the last 
ten years, the evolution of information and communication technology (ICT) has 
radically changed people’s lifestyles and firms’ activities, leading to a condition 
where financial, economic and even social inclusion is strictly influenced by 
attitudes towards technological change. However, the consequences of the 
digital (r)evolution have not as yet completely unfolded. For example, it is extremely 
difficult, at this stage, to predict all the effects of the application of artificial 
intelligence, machine learning, electronically enhanced technologies, and the 
management of big data. 
In particular, the industry, which has always been an early adopter of new 
technology, is dramatically changing due to many factors. On the demand side, 
demographic aspects play a key role; specifically, the rise in demand for high-tech 
financial services, such as retail payments, wealth management, environmental 
management, accounting system, storage system, networking, consulting, and etc., 
are positively associated with the growth of a new generation, often called ‘digital 
natives’. On the other side, the rise of high-performance computers and cloud 
computing have permitted management and treatment of big data as well as data 
sharing. Moreover, from a different perspective, ICT progress has helped alleviate 
asymmetry information issues between lenders and followers by adopting the role 
of ‘creator of information’. Other important issues associated with the digital 
revolution relate to how best to manage the cyber risk, address regulatory 
uncertainty, and promote a more innovation-focused culture. 
The edition of this book covers Information and Communication Technology (ICT), 
Organizational Study Behavior (OSB), and Innovation, Creativity and Productivity 
(ICP), while this part covers a key subject area through empirical studies, 
conceptual studies, case studies, surveys, experimental studies, and panel data in 
Information and Communication Technology (ICT). These are:  
• Internet of Things; 
• Mobile App Design Modeling; 
• Electronic Logistics; 
• Electronic Waste Trends and Issues; 
• Computerized Accounting System;  
• Electronic Networking Technology; and 
• Supplier Kanban System.  
The Internet of Things (IoT) started to gain greater attention to address the issue 
of Value co-creation and co-destruction, as the two are interrelated concepts that 
look at consumer-firm interactions to jointly create value based on personalized 
service experiences as presented in Chapter 1. The concept of IoT can positively 
increase value co-creation, and reduce the negative effect of value co-destruction 
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related to firm performance, as explained from the perspective of resource-based 
view (RBV) and service-dominant (S-D) logic. These intangible resources that are 
unique, rare, inimitable, and valuable to the firm can lead to superior performance.  
Similarly, mobile apps are generally designed from designers’ perspectives which 
suit most users. However, apps for users with disability require design thinking to 
include features that specifically relate to their disability. Chapter 2 focuses on the 
Mobile App Design Modeling for learning by Dyscalculic children. Learning 
disabilities (LD) affects how people understand, remember, and respond to 
information. The most common LD includes Dyslexia, Dyscalculia, and 
Dysgraphia. Dyslexia refers to difficulties in reading, Dyscalculia refers to 
difficulties in mathematics, and Dysgraphia refers to difficulties in writing. This 
chapter reports on the features under personal factors that relate to the cognitive 
ability of Dyscalculic children.  
Chapter 3 covers the area of electronic logistics and its implementation. It can be 
deduced that distribution rate and transit time have a significant and positive 
relationship with e-logistics. Moreover, it has been found that ICT plays a 
mediating role between payment and e-logistics. Thus, integrating direct factors 
(distribute rate, transit time, and ICT level) and indirect factors (e-payment) are the 
key for logistics companies to enhance their competitive capabilities in both 
domestic and international markets.  
 
Although technological advancement in electronic equipment has benefited the 
society, it is gradually becoming harmful due to its termination after lifespan use, 
not only to the environment but also to human health because of the hazardous 
materials used and unsafe disposal methods. Chapter 4 of therefore examines the 
trends in electronic waste and issues specifically when dealing with mobile phones.  
 
As company business continues to grow in size and complexity, so does its 
accounting activities which require greater care and faster processing. This has 
placed pressure on companies to adopt alternative methods to achieve this. In line 
with this, Chapter 5 reviews the components of factors influencing the use of 
computerized accounting systems (CAS) that have been widely used today with the 
rapid development of technology in small and medium-sized companies (SMEs). 
Undoubtedly, adopting technology in accounting is essential to contribute to 
business performance and enhances competitive advantage among the players in 
industries.  
 
Meanwhile, Chapter 6 highlights Electronic Networking Technology, where it is 
disclosed that the implementation of e-networking technology expands 
infrastructure connection and services to ease administration in the context of the 
judiciary system. The integration between e-networking technology and court of 
law systems has brought forward a significant impact to the nation as a whole since 
court records preserve the memory of a nation’s civilization in judicial matters.  
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Las but not least, in the highly competitive environment of the automotive 
component industry, where the survival of a company is highly dependent on its 
ability to keep cost manageable and selling price low, an efficient inventory 
management system can reduce the cash tied down in inventory and improve the 
financial cost associated with it. This has led to the design of framework for the 
implementation of a supplier kanban system in the small and medium scale 
industry, which is described in more detail in the final Chapter 7. 
This special part of this edition aims to contribute to the literature on ICT 
development by welcoming and presenting both qualitative and quantitative papers, 
from all disciplines related to ICT that examine the interplay between ICT and 
mental or business growth. In particular, this would encourage researchers to think 
out-of-the-box and provide material that not only clearly documents the analysis of 
the phenomenon analyzed but also provides ground-breaking results. 
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CHAPTER ONE 
Understanding the Effects of Technological Advancement 
(Internet of Things) on Value Co-creation and Firm Performance 
 
Mohamad Faizal Ahmad Zaidi 
School of Technology Management & Logistics 




Liverpool Business School, 
Liverpool John Moores University, UK 
 
INTRODUCTION 
This paper focuses on the effects of technological advancement in the relationships 
between value creation and firm performance. Specifically, this paper will explain 
how the concept of internet of things (IoT) can influence value co-creation and co-
destruction towards firm performance from the perspective of resource-based view 
(RBV) and service-dominant (S-D) logic. This paper is motivated to discuss on the 
mentioned relationships due to four reasons. Firstly, although value co-creation has 
always been associated with positive implications on consumers (Terblanche, 2014); 
there are also some possible negative implications related to them (Grönroos, 2012). 
The same observation could also be happened to firm performance. For instance, 
increasing consumer participation will reduce firm controls on the outcome of the 
process. This situation would be ended up co-destructing the value through the 
very same consumer-firm interactions that are used in value co-creation 
(Terblanche, 2014). Therefore, the possibility of value co-destruction should not be 
overlooked (Plé & Cáceres, 2010) as it may as well affect the firm performance 
(Alexander, 2012). Despite of that, the numbers of studies focusing on both value 
co-creation and co-destruction in a single topic is still relatively low. Since the 
concept of value co-destruction is still in blur (Plé & Cáceres, 2010), the 
interrelationships between value co-creation and co-destruction need to be further 
explored. 
Secondly, value co-destruction has so far been treated negatively relative to value 
co-creation (Echeverri & Skålén, 2011; Neuhofer, 2016). However, under certain 
circumstances, co-destruction can also be a useful strategy for value creation. In 
fact, from a RBV perspective, firm can renews, redeploys, recombines, replicates, 
retrenches, or even retires its resources for achieving superior firm performance 
(Helfat & Peteraf, 2003). This is especially true as some values need to be destroyed 
and recreated as part of the business strategy (Galván, Pindado, & Torre, 2007). 
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Thirdly, since value co-creation requires direct and active interactions between two 
parties (Grönroos, 2012), firm should interact with consumers by taking advantages 
of IoT, which can be useful for understanding how value co-creation (and co-
destruction) are assessed and created (Mejtoft, 2011), and influencing firm 
performance (Hamidi & Gharneh, 2017). Since service innovations can be enabled 
by IoT (Andersson & Mattsson, 2015), it will be interesting to know either IoT can 
enhance the positive effect of value co-creation on firm performance, while at the 
same time reducing (or controlling) the negative effect of value co-destruction. 
Lastly, in relation to S-D logic, RBV treats firm capacity at providing services and 
consumer-firm interactions for value creation as intangible resources. Therefore, 
while co-creation can be considered as a type of resources, co-destruction is also 
another type of resources (Mele & Corte, 2013). In fact, previous study has 
discussed RBV with S-D logic in analyzing sourcing decisions for business 
processes (Dobrzykowski, Tran, & Tarafdar, 2010). Despite of that, there are still 
much works to be done on the interactive application between RBV and S-D logic 
(Mele & Corte, 2013). With these four interrelated issues, this paper is focusing on 
the following questions; (1) how do value co-creation and co-destruction interact 
with firm performance, and (2) how does IoT influence value co-creation and co-
destruction on firm performance? 
THE CONCEPT OF RBV AND S-D LOGIC 
From RBV perspective, value co-creation (and co-destruction) can be the source of 
superior performance if the firm is capable of capturing the value with specialized 
competences (Barney, 1991). Hence, while S-D logic is focusing on value creation 
processes (Mele & Corte, 2013); RBV on the other hand will enable value co-
creation to be associated with firm performance. RBV has a long history where the 
contributions to the work can be tracked back as early as 1959 by Edith Penrose 
(Kor & Mahoney, 2004). RBV was then popularized by Wernerfelt in 1984 who has 
claimed the imperfectly available resources are the firm‘s position barrier to 
maintain high returns over long periods of time. The assumptions use in RBV is 
that firms can create a sustained competitive advantage when possessing 
heterogeneously strategic resources and these resources are imperfectly mobile. For 
the firm‘s strategic resources to become the source of sustained competitive 
advantage, they have to be valuable, rare among firms, imperfectly imitable, and 
non-substitutable (Barney, 1991). With RBV in mind, firm performance shall refers 
to ―the extent in which a firm is capable of reaching sustained competitive 
advantages as leveraged by resources that are valuable, rare, and imperfectly 
imitable and have no strategically equivalent substitutes‖ (Hamidi & Gharneh, 
2017, p.78). 
As a result, emphasizing the link between S-D logic and RBV will not just help us 
to understand how S-D logic and RBV co-exist at explaining the source of 
competitive advantage, but also enable us to understand how IoT can provide the 
platform to manage value co-creation and co-destruction towards achieving better 
firm performance. Therefore, inspired by the National IoT Strategic Roadmap‘s 
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(MIMOS, 2014, p. 2-01) definition of IoT as the ―intelligent interactivity between 
human and things to exchange information and knowledge for new value creation‖, 
this paper is treating IoT as a platform for active consumers-firm interaction to 
achieve firm performance. The concept is suggesting that both value co-creation 
and co-destruction have direct effects on firm performance. However, with the 
mediation of IoT, the positive effect of value co-creation can be increased, while the 
negative effect of value co-destruction can be decreased on firm performance. This 
concept is highlighted in Figure 1.1. The discussion of the concept and relationships 









IoT concept for value creation and firm performance 
VALUE CO-CREATION AND FIRM PERFORMANCE 
The notion of co-creation has been appeared in the service marketing research as 
early as 1970‘s (Grönroos, 2012). However, the interest on this topic was only 
started to become popular after the publication of seminal paper by Prahalad and 
Ramaswamy in 2004 (Leclercq, Hammedi, & Poncin, 2016). In general, the concept 
of value co-creation can be loosely understood as a joint creation of value between 
consumers and firms that actively co-construct and personalize the service 
experiences through continuous dialogue and problem solving (Prahalad & 
Ramaswamy, 2004a). From the theoretical perspective, this concept has emerged 
from the S-D logic where the marketing focus has been shifted from tangible (e.g., 
manufactured goods) to intangible resources (e.g., skills, information, knowledge) 
with the orientation departed from firms to consumers  (Vargo & Lusch, 2004). Co-
creation enables new values to be experienced by consumers that cannot be created 
in silo by the firms alone (Payne, Storbacka, & Frow, 2008). This concept has 
becoming critical due to the consumers are now more ―connected, informed, and 
active‖ and they can ―access information on firms, products, technologies, 
performance, prices, and consumer actions and reactions from around the world‖ 
(Prahalad & Ramaswamy, 2004b, p.4). Enabled with the invention of internet, 
consumers can now actively participate in the development and usage of products 
and services provided by the firms, in which they have becoming the co-creators of 









Page | 4 
have to be treated as a source of competency to drive firm products and services 
offering (Prahalad & Ramaswamy, 2000). Since ―the co-creation experience of the 
consumer becomes the very basis of value‖ (Prahalad & Ramaswamy, 2004b, p.5), 
this concept has treated consumers at the utmost importance for achieving superior 
firm performance (Tijmes, 2010). 
Value co-creation is likely to improve firm performance (Restuccia & Ouellet, 2009). 
Previous study has suggested that value co-creation will have a significantly 
positive effect on firm performance (Chakraborty, Bhattacharya, & Dobrzykowski, 
2014). This suggestion was then supported by an empirical study, which has shown 
that value co-creation has a significantly positive relationship with firm 
performance (Chuang & Lin, 2015). Accordingly, another empirical study has also 
found that firm performance was enhanced by value co-creation (Ren & Li, 2015). 
Similarly, a recent study has shown that the impact of co-creation on firm 
performance is greater than innovation capability (Hamidi & Gharneh, 2017). Due 
to value co-creation has been conceptualized to have consequences on firm 
performance (Leclercq, Hammedi, & Poncin, 2016), while the previous studies have 
empirically proven the positive relationship between value co-creation and firm 
performance, this paper is suggesting that value co-creation relates positively with 
firm performance. Besides that, a recent study has suggested that ICT will boost 
the process of value co-creation (Martínez-Cañas, Ruiz-Palomino, Linuesa-Langreo, 
& Blázquez-Resino, 2016). In a similar vein, ICT has become integral to enhance 
value co-creation (Neuhofer, 2016). Accordingly, a previous empirical study has 
shown that e-service innovation has a strong and positive effect on value co-
creation (Chuang & Lin, 2015). Since value co-creation can take advantages from 
IoT development (Mejtoft, 2011), it is suggested that value co-creation will also 
relate positively with IoT. 
VALUE CO-DESTRUCTION AND FIRM PERFORMANCE 
Another concept called as value co-destruction was also emerged from S-D logic 
not so many years ago. This concept was in the spotlight since the publication of 
the conceptual paper by Plé and Cáceres in 2010. This concept is referred to as ―an 
interactional process between service systems that results in a decline in at least 
one of the systems‘ well-being (which, given the nature of a service system, can be 
individual or organizational)‖ (2010, p.431). This concept suggests that consumer-
firm interactions may not always end up co-creating the value. Instead, the 
imbalance level of co-creation can lead to co-destruction of value. One of the 
possible reasons for such value co-destruction to be in existence is because of the 
misuse of resources either intentionally or unintentionally from either one or both 
parties (Plé & Cáceres, 2010). For instance, according to a previous empirical study 
on public transportation, value co-destruction can happen due to incongruent in five 
interaction value practices, namely informing (e.g., misinterpretation of 
information), greeting (e.g., disagreement on how to conduct greeting), delivering 
(e.g., strict procedure), charging (e.g., complicated payment methods), and helping 
(e.g., skills and actions of helping do not connected properly with the others‘ needs) 
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(Echeverri & Skålén, 2011). Since then, there have been more and more discussions 
on value co-destruction in various contexts, such as in the sport management 
(Stieler, Weismann, & Germelmann, 2014), business-to-business (Marcos-Cuevas, 
Prior, & Enz, 2015), information systems (Vartiainen & Tuunanen, 2016), interfirm 
relationships (Prior & Marcos-Cuevas, 2016), and tourism (Neuhofer, 2016). 
Based on S-D logic, consumers are treated as co-creators of value (Payne, 
Storbacka, & Frow, 2008). However, since consumer-firm interactions are not 
always co-creating value; the possibility of adverse consequences can lead to co-
destruction of value (Plé & Cáceres, 2010). This may happen because for the value 
to be co-created, three components must co-exist, namely the value, actors, and 
engagement platform. Missing any of these components may cause value co-
destruction to exist. Since value co-destruction has always been treated as opposite 
to value co-creation (Leclercq, Hammedi, & Poncin, 2016), it is suggested that value 
co-creation relates negatively with value co-destruction. It was argued that ―value 
co-creation explicitly may have both positive and negative impacts on value 
formation for customers, and it may be instrumentally created or just emerge from 
customers‘ experiences‖ (Grönroos, 2012, p.1521). Therefore, value co-destruction 
may happen when the value was not reciprocally created (Leclercq, Hammedi, & 
Poncin, 2016). As a result, although involving consumers in co-creation of value can 
be good for firm performance, a negative effect can emerge as a result of consumers‘ 
perception on imbalance relationship with the firm (Martínez-Cañas, Ruiz-
Palomino, Linuesa-Langreo, & Blázquez-Resino, 2016). Even though unique value 
is co-created with consumers (Prahalad & Ramaswamy, 2004b), in which they have 
been treated as a new source of competency for the firm (Prahalad & Ramaswamy, 
2000), there was also a pitfalls of inviting consumers to co-create value with firm 
(Urban, 2015). With these in mind, it is suggested that value co-destruction relates 
negatively with firm performance. 
INTERNET OF THINGS AND FIRM PERFORMANCE 
In the meantime, the term ―internet of things‖ was first coined in 1999 by Kevin 
Ashton (Gubbi, Buyya, Marusic, & Palaniswami, 2013). A simple search on the 
terms ―internet of things‖ and ―IoT‖ with Google Trends covering the periods from 
January 1st, 2004 to Jun 30th, 2017 has found the attention level on this topic was 
started to increase from 2013 and has reached the highest peak in October 2016 for 
the term internet of things and Mac 2017 for the term IoT. The astonishing jump 
in the attention level is signaling that the topic is currently getting more important. 
Meanwhile, the numbers of search on IoT was higher than the term internet of 
things itself implying that IoT is more popular and well accepted acronym for the 
internet of things (Zaidi, 2017). Since the late 1990‘s the IoT definition has evolved 
to include wider applications (Gubbi, Buyya, Marusic, & Palaniswami, 2013). It is 
now ―comprises an evolving array of technologies that extend the idea of 
instantaneous connectivity beyond computers, smartphones, and tablets to 
everyday objects such as home appliances, cars, and medical devices‖ (Poudel, 2016, 
p.997). 
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As the application domains of IoT are wide ranging from personal and home, 
enterprise, utilities, and mobile (Gubbi, Buyya, Marusic, & Palaniswami, 2013), ―the 
IoT is expected to transform how we live, work and play‖ (Chase, 2013, p.6). Due to 
the impacts on time use and community, politics, organizations, and culture 
(DiMaggio, Hargittai, Neuman, & Robinson, 2001), IoT is proven hard to be simply 
ignored by any business firms as it will change the way firms interact with 
customers (Weichselbaum, 2015), and influencing the future business models 
(Fleisch, Weinberger, & Wortmann, 2015). Since IoT is argued to improve 
communication and interaction between consumers and firm, therefore, IoT should 
be able to enhance value co-creation, while reducing (or controlling) value co-
destruction from affecting the firm performance. 
Besides value co-creation, value co-destruction can also present in IS (Vartiainen & 
Tuunanen, 2016). However, there was lacking of knowledge on value co-
destruction when comes to ICT (Neuhofer, 2016). Since there are not many studies 
between value co-destruction and IoT, by default, this paper is suggesting that 
value co-destruction relates negatively with IoT. Meanwhile, previous study has 
found that ICT impacts on firm are broader, not just on the performance (De 
Stefano, Kneller, & Timmis, 2016). Nevertheless, many studies such as a study on 
broadband have measured the impacts on firm performance (Bertschek, Cerquera, & 
Klein, 2013). In addition, IT capabilities were also found to be positively and 
significantly related to the firm performance (Anand, Wamba, & Sharma, 2013). 
Prior to that, RFID was found to be impacting the firm market value (Jeong & Lu, 
2008). Meanwhile, a recent study on big data analytics capability has also found a 
direct effect on firm performance (Wamba, et al., 2017). Although there are not 
many studies of IoT on firm performance, based on the effects of ICT, broadband, 
RFID, big data, etc. (which relate to IoT) on firm performance, this paper is 
suggesting that IoT relates positively with firm performance. 
Previous study has suggested that value creation was shifted to value co-creation 
under a digital age with big data (ICT) works as the driver of change (Xie, Wu, 
Xiao, & Hu, 2016). Since ICT can improve value co-creation to enhance firm 
performance (Ren & Li, 2015), there could be intervening variables (mediator) 
between value co-creation and firm performance (Restuccia & Ouellet, 2009). In the 
recent study, marketing and technological capabilities (e.g., ICT) was found to fully 
mediate service-dominant orientation on firm performance (Wilden & Gudergan, 
2017). Since service innovation was enabled by IoT (Andersson & Mattsson, 2015), 
it was argued that IoT will mediate value co-creation at achieving firm 
performance. Therefore, it is suggested that IoT improves the positive effect of 
value co-creation on firm performance. Meanwhile, it was previously suggested that 
value co-destruction will reduce firm performance. However, since IoT is enabling a 
more effective communication to take place between consumer-firm, it was argued 
that value co-destruction can be reduced. With this in mind, it is suggested that 
IoT reduces the negative effect of value co-destruction on firm performance. 
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CONCLUSION 
Value co-creation and co-destruction are the two interrelated concepts that look at 
consumer-firm interactions to jointly create value based on personalize service 
experiences. Due to incongruent between them, previous studies have shown that 
while value co-creation could improve firm performance, value co-destruction on 
the other hand could reduce the performance. In a recent years, many technological 
advancements have been introduced that could influence how value is co-created. In 
this case, IoT has started to gain greater attention to address this issue. 
Correspondingly, this paper has discussed the IoT concept to enhance our 
knowledge, and enlighten our understanding on how it can influence value co-
creation, value co-destruction, and firm performance. As a result, this paper has 
promoted IoT and how it can fits well into the current scenario between value co-
creation and co-destruction. This paper also highlighted the concept of RBV to 
demonstrate how the relationships between value co-creation, value co-destruction, 
and IoT can be understood as a source of superior firm performance. In doing so, 
this paper has shown that RBV can fits in harmony with S-D logic by treating 
resources and activities for value co-creation as intangible resource, while the firm‘s 
skills and capabilities with IoT as another intangible resource. These intangible 
resources that are unique, rare, inimitable, and valuable to the firm can lead to 
superior performance. 
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INTRODUCTION   
According to the Ministry of Education Malaysia (2016), 689 pre-school children 
are enrolled in special education integration program for learning disability (LD) 
category. Meanwhile, there are 29,739 primary school and 23,185 secondary school 
pupils that have enrolled in the same program in 2016. Social Welfare Department 
Malaysia has reported that 129, 550 people are registered as LD in 2015. There are 
many types of LD such as Dyslexia, Autism, Slow Learners, Dysgraphia and 
Dyscalculia. Globally, 7% of children are diagnosed as Dyscalculia, however there is 
not statistics for Malaysian children yet. Unlike other countries such as United 
States, Great Britain and Canada, Malaysia government identified and grouped 
Dyscalculia as Dyslexia since some literatures suggested that Dyscalculia 
frequently co-occur with Dyslexia and Dysgraphia although both are facing 
different kind of learning difficulties (Chinn & Ashcroft, 2017). It shows that 
Dyscalculia awareness is still low among Malaysians. 
Nowadays, mobile devices are widely utilised in educational practice. Thus, LD 
children should take advantage of this faculty and utilize the mobile device as 
supportive learning tools. (Nagavalli & Juliet, 2015), reported that assistive 
technology such as mobile apps can be utilized to help Dyscalculic children perform 
in classroom and empower them to independently learn. Moreover, research by 
(Azureen, Halim, Ariffin, & Sugathan, 2018), reported that Dyscalculic children 
show positive improvement when they learn through mobile app. 
In spite of an expanded enthusiasm for mobile learning, it is surprising that so 
minimal research has really been conducted on the mobile app design model for 
Dyscalculic children in instructing and adapting, particularly from the viewpoints 
of mobile app designers and developers. Recent study demonstrated that there is 
less concentration on mobile app design model for LD children especially 
Dyscalculia. Butterworth found that since 2000, there were less researches funded 
by NIH in relation to Dyscalculia as compared to Dyslexia. It is clear from the 
figures where NIH funded approximately $107.2 million on Dyslexia research and 
only $2.3 million on Dyscalculia (Butterworth, Varma, & Laurillard, 2011). This 
figures clearly shows that minimal research was done in relation to Dyscalculia as 
compared to other types of LD. Currently, there are one million mobile app 
Page | 12 
available in market on Android and IOS operating system (Ok, Kim, Kang, & 
Bryant, 2016). However, there were very limited number of apps developed for this 
special education kids particularly Dyscalculia. Table 2.1 shows the number of 
mobile apps for Dyslexia, Dyscalculia and Dysgraphia found in the Play Store 
(Ariffin, Zarith, Tengku, Aziz, & Mehat, 2018). This figure shows that there is still 
lack of awareness on Dyscalculia and limited mobile apps were developed to assist 
these special needs children to support their learning. 
Table 2.1 
Numbers of mobile apps on LD available in market 
Type of learning disability  No of mobile apps 
Dyslexia 250 
Dysgraphia 14 
Dyscalculia  49 
 
This situation leads to the difficulties to the practitioners, for example, teachers and 
parents in choosing suitable mobile app for LD children (Weng & Taber-Doughty, 
2015)(Weng & Taber-Doughty, 2015). In this manner, the designers and 
developers of mobile app are directionless of direction to design and develop mobile 
app especially for teaching and learning for LD children (Draper Rodriguez, 
Strnadova, & Cumming, 2014). Thus, most of the mobile app for LD children are 
poorly designed (Papadakis, Kalogiannakis, & Zaranis, 2017). According to 
(Cumming, Strnadov, & Singh, 2014), the mobile app designers and developers 
should follow the model and guideline from the researchers and teachers to design 
and develop an appropriate mobile app for LD children.  
Hence, the main aim of this research is to develop mobile app design model called 
Calculic Model. The Calculic Model was extended from ERIA model which was 
introduced by (Ok et al., 2016). The ERIA was designed to assist practitioners to 
evaluate the suitability and effectiveness of a mobile apps to LD children. The 
Calculic Model extends that ERIA by expanding the personal factors, instructional 
and environments factors.  
This paper is structured as follows: section 1 the introduction, section 2 the 
literature review, section 3 the methodology, section 4 the results and discussion 
and section 5 the conclusion and future work. 
HOW MATHEMATICS DISABILITY OR DYSCALCULIA 
IMPACTS THE NATION?    
Mathematics involved wide spectrum of knowledge and skills(Bellotti, Bottino, 
Fernández-manjón, & Nadolski, 2014). These skills which include problem solving 
and critical thinking are also some of important skills that should be embraced by 
21st century learners. Research suggested that individuals that have problem in 
mathematics need more help in schools, earn less, are more likely to be sick, are 
more likely to be trouble with law, difficult to get and hold job as well as 
(Butterworth et al., 2011; Price & Ansari, 2013). Similar findings were also found in 
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USA and Canada (Geary, 2012). Meanwhile, at the societal level, low numeracy has 
been estimated to cost nations big lost in economy due to lower gross domestic 
products (GDP)(Butterworth et al., 2011; Geary, 2012; Price & Ansari, 2013). 
Hence, research in this domain is very crucial since it can assist parties to help these 
special education children. In addition, with widely utilization of mobile apps in 
teaching and learning (Nagavalli & Juliet, 2015), practitioners should be equipped 
with appropriate model that could help them to design and construct an efficient 
and effective mobile app for this children. 
LITERATURE REVIEW  
Dyscalculia   
According to American Psychiatric Association, Dyscalculia is a particular learning 
issue that is portrayed by weaknesses in learning essential number facts, preparing 
numerical magnitudes and performing math operation. Cognitive investigations of 
Dyscalculic children demonstrate that although it regularly co-occurs with other 
disabilities, for example, Dyslexia and Dysgraphia, it can likewise happen in 
learners with no other disability (Laurillard, 2016). Research by (Yen et al., 2017), 
found that possible indicators of Dyscalculia are numeric issues, spatial issues, 
memory issues and measure issue. (Price & Ansari, 2013), estimated that 3% - 6% of 
people have been perceived with numerical issue. Table 2.2 shows the signs of the 
Dyscalculic children by (Price & Ansari, 2013). 
Table 2.2 
Signs of Dyscalculia 
Aspect Signs 
Arithmetic -   Have trouble in remembering the number fact 
 -   Have issues with basic math operation 
Number processing -   Have issue in linked between the symbol and the word 
 -   Have issue in number sequence 
Non-numerical -   Have issue in size of shape (e.g. big & small, short & long) 
Deficit -   Have difficulty in direction (e.g. left & right) 
 
Cognitive of Dyscalculic children 
As mentioned before, the personal factor is connection to the cognitive of 
Dyscalculic children. As indicated by (Verdine, Irwin, Golinkoff, & Hirsh-Pasek, 
2014), it is critical to distinguish the cognitive of Dyscalculic children before 
outlining and building up any instructional application. It is imperative to 
recognize the cognitive of Dyscalculic children and creating appropriate approach 
from their cognitive aspect (Verdine et al., 2014). In term of cognitive aptitudes, the 
real challenges of Dyscalculic children are working memory (Menon, 2016), visual 
& spatial processing (Kaufmann et al., 2013) and numeric processing speed (Käser 
et al., 2013). 
Working memory is the capacity to keep up and process objective important data 
(Cowan & Powell, 2014). Many studies have proposed that working memory is 
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relevant to mathematical development and mathematics difficulties (Cowan & 
Powell, 2014). Besides that, the Dyscalculic children have major difficulties in 
learning mathematics because they have short term memory (Borg, Lantz, & 
Gulliksen, 2014). Hence, they will experience difficulties in recalling number, the 
strategies use in math problem solving and easily losses place in calculation (Chinn 
& Ashcroft, 2017). 
The visual and spatial processing is the capacity to process approaching visual 
stimuli, to comprehend the spatial connection between object and to visualize the 
picture (Fias, Menon, & Szucs, 2013). Research by (Toffalini, Giofrè, & Cornoldi, 
2017), reported that Dyscalculic children is described by general weaknesses in 
visual spatial capacities including visual spatial issue and visual perception. The 
Dyscalculic children have constrained visual-spatial limit (Karagiannakis, 
Baccaglini-Frank, & Papadatos, 2014). As indicated by (Rapin, 2016), deficiency of 
visual and spatial processing can delicate to trouble in understand number. Other 
than that, the Dyscalculic children experience issues to imagine the thing. 
Subsequently, they will experience issues in math operation that include 
translating, trouble in putting number in the number line and confusing the math 
symbols. 
The numeric processing speed is the capacity to process the numeric data to 
perform the assignment rapidly and precisely (Shin & Bryant, 2015). The 
Dyscalculic children have difficulties in basic numerical processing (Raddatz, Kuhn, 
Holling, Moll, & Dobel, 2016). (Shin & Bryant, 2015) found out that the Dyscalculic 
children take longer time to solve math problem compared to the normal children. 
The Dyscalculic children deficit in subtraction  and list, magnitude comparison, 
arrangement of number line and reading and writing numbers (Raddatz et al., 
2016). 
Personal Factor  
Dyscalculic children encounter problem with math that effects on their working 
memory (Menon, 2016), visual & spatial processing (Szucs & Goswami, 2013) and 
numeric processing speed (Käser et al., 2013). Hence, before developers take an 
initiative to design and develop a mobile application for Dyscalculic children, it is 
crucial for them to identify the factors that can affect them. In this study, personal 
factors refer to learner characteristic or learner profile of Dyscalculic children. 
Research suggest that it is critical to distinguish the cognitive of Dyscalculic 
children before outlining and building up any instructional application (Verdine et 
al., 2014). Hence, the cognitive of Dyscalculic children are connected to the 
personal factor of proposed Calculic Model. (Azureen et al., 2018) proposed a model 
for the developers to use it as a guideline in developing the apps and for the 
designers to design the app that will accommodate the Dyscalculic children.  
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PROPOSED CALCULIC MODEL   
The initial model of Calculic Model was extended from Evaluation Rubric for 
Instructional Apps Model (ERIA) (Ok et al., 2016). In general, ERIA was designed 
to assist practitioners to select an effective mobile app that meets the needs and 
expectations of LD children. ERIA has 3 factors which are instructional strategies, 
personal factors and environment factors. The Calculic Model attempted to extend 
ERIA model by including ‗narration‘ as one of the personal factors features and 
‗language‘ as one to the instructional factor features. Figure 1 shows the initial 
model of Calculic Model. However, in this paper, authors aimed to report only on 
personal factor in the Calculic Model. 
As mentioned earlier, Calculic Model was developed to help designers and 
developers to design and construct an effective mobile app for Dyscalculic children. 
Calculic Model is segmented into two distinct interfaces; concrete interfaces and 
abstract interfaces. The abstract interfaces refer to all factors that could help 
Dyscalculic children to learn mathematics. In this model, Environment, 
Instructional and Personal are the abstract interfaces. The mobile app designers 
will refer to the abstract interfaces before they plan to design an app for Dyscalculic 
children. Meanwhile, the concrete interfaces refer to the features of the mobile app. 
In this model; font, navigation, motivation, color, layout, image, sound, narration, 
error correction & feedback, progress monitoring, language, practice, example, 
objective and content error and bias are considered as concrete interfaces. In 
essence, these are the features that will be used by the mobile app developer when 
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should also provide a support for user engagement during learning process. 
Interaction during learning process also plays important role because it is a factor 
that impact the children in learning and motivation to learn particularly for 
Dyscalculic children (Alamri & Tyler-Wood, 2016).  
The second feature under Personal factor is ‗navigation‘. Research suggests that the 
‗navigation‘ feature should be simple, have a help button, back and next button (Ok 
et al., 2016). Studies suggested that the most appropriate navigation is 
straightforward and consistent (Boone & Higgins, 2012). This feature is important 
in order to ensure minimal adult assistance received when Dyscalculic children 
interact with the mobile app (Ok et al., 2016).  
The third feature is ‗font‘. As mentioned before, Dyscalculic children also have 
difficulty in reading. Thus, the font presentation is important component because 
the font can influence their reading performance and understanding of the words 
(Rello & Baeza-Yates, 2013). (Rello & Baeza-Yates, 2013), also reported that the San 
Serif style and Roman style fonts lead to better readability for LD children. 
Research by (Ahmad, Jinon, & Rosmani, 2013; Ross, 2015), supported that San Serif 
font style is suitable for Dyscalculic children because this font style increases the 
readability of Dyscalculic children. However, (Skiada, Soroniati, Gardeli, & Zissis, 
2014) argued that a specialized Dyslexia friendly font which called Open Dyslexic is 
more appropriate to be used for Dyscalculic children. Additionally, the font size 
should be at least 16 points in order to ensure readability (Rello & Baeza-Yates, 
2013).  
The next feature is ‗color‘. According to (Kumi, Conway, Limayem, & Goyal, 2013) 
color could  also influence the learning process by increase focus level and stimulate 
brain. A study conducted by (Rello & Baeza-Yates, 2013), reported that black color 
font and white color background is not suitable for LD children. Research by (Aziz, 
Husni, & Jamaludin, 2013) suggested researchers to avoid the bright colors such as 
green and red due to its tendency towards distraction. Hence, (Mohamed Zain, 
Mahmud, & Hassan, 2013), have proposed the soft color in the background such as 
soft green, soft purple and soft orange.  
The fifth feature is ‗layout‘. Research suggested that inappropriate presentation 
layout can be confusing especially when the texts are too tight (Chinn & Ashcroft, 
2017). According to (Chinn & Ashcroft, 2017), most of the mobile app use a complex 
layout and it is very difficult for LD children to read the information in the correct 
manner. Thus, this kind of presentation can distract LD children. (Kokkalia & 
Drigas, 2016; Weng & Taber-Doughty, 2015) proposed to use clear, simple and 
consistent layout design in order to assist LD children to easily navigate the app. 
The layout design should avoid cramp and overlap images but use short text, 
numbering or bullet instead (Mohamed Zain et al., 2013).  
The sixth feature is ‗image‘. A study conducted by (Shin & Bryant, 2015), found that 
image provides better understanding for Dyscalculic children. (Mohamed Zain et al., 
2013), proposed to avoid the overlapping between text and image. According to 
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(Mohd Ariffin, Abd Halim, & Ab Aziz, 2017) Dyscalculic children learn better 
through real object image such as human hands or use the surrounding images such 
as stationery. (Chinn & Ashcroft, 2017) proposed that the background image in the 
learning section should be the square shape and the number is written in the middle 
of the shape.  
The next feature is ‗sound‘. ‗Sound‘ feature is crucial since there are many studies 
found the correlation of sound with level of concentration and engagement (Abdul 
Hamid, Admodisastro, & Kamaruddin, 2015; Daud & Abas, 2013). Hence, 
encouragement sound such as clapping can encourage and motivate Dyscalculic 
children in learning (Abdul Hamid et al., 2015; Daud & Abas, 2013; Ismail & Jaafar, 
2011). 
‗Narration‘ is the last feature in Personal factor. Recent studies found that narration 
in mobile app could lead to better learning effect and experiences (Azureen et al., 
2018; Weng & Taber-Doughty, 2015). According to, the pace for speech should be 
in slow pace so that the Dyscalculic children can understand. 
METHODOLOGY  
An interview session was conducted with Dyscalculia practitioners that involved 
teachers, a paediatrician and an educational psychologist to identify the features for 
each component in the personal factor. The proposed features should be appropriate 
for Dyscalculic children to support their learning. The interview session was 
conducted to gather information about Dyscalculic children, the appropriate 
method to teach them, and how to design an effective mobile app for Dyscalculia.   
Participants  
The number of Dyscalculia practitioner in Malaysia is very limited. Thus, five 
Dyscalculia practitioners were recruited. All participants have more than five years 
of experience in handling Dyscalculic children. The details of the participants are 
shown in Table 2.3. 
Table 2.3 
Participants details 
Participant ID Profession Years of Experience 
P1 Educational psychologist 17 years 
P2 Paediatrician 15 years 
P3 Teacher 7 years 
P4 Teacher 6 years 
P5 Teacher 7 years 
 
Instruments  
The author conducted face-to-face semi structured interviews with P2, P3, P4 & P5. 
Meanwhile, the interview session with P1 was conducted via telephone. Each 
interview took between 45 minutes to 80 minutes. Some of the questions asked 
were (1) their experiences in handling Dyscalculic children; (2) descriptions of how 
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they teach the Dyscalculic children and (3) their perspectives on each of the 
components in the Calculic Model, (4) the issues faced by Dyscalculic children 
during learning processes? (5) the suitable features for each component and (6) each 
of the components helps Dyscalculic children in learning Mathematics. 
All of the components were probed with more specific questions and in depth 
discussion during interviews to understand the features of each component for 
Dyscalculic children during learning through mobile app and how to design for 
each component. The data from the interview session were transcribed verbatim 
with consent. The data were analyzed to find the important of personal factor in 
math learning, the suitable features for each component and how can each of the 
components help Dyscalculic children in learning. The author used Atlas.ti software 
in assist her in data analyzation. 
Formulation of Revised Calculic Model 
A verbatim transcript was made for each interview. To keep each participants‘ 
statements in their proper context, cues were written in the margin of the 
transcript to indicate any special circumstance that led to this statement (e.g., an 
example, anecdote, or personal experience). Text fragments that referred 
specifically to the content concept, the usability concept, or to one of the underlying 
categories were then filtered and selected from the full transcripts. This selection of 
text fragments was done individually to each participant‘s transcripts. 
Subsequently, researchers of this paper collectively discussed what fragments were 
useful for the revision of the model and which were not. 
A high degree of correspondence was found between the three researchers involved. 
Any fragments selected by all were automatically included (i.e., 88% of the 
statements). Statements that were selected by one or two of the three researchers 
were collectively discussed for possible inclusion (i.e., 23% of the statements—the 
remaining 6% of statements were not used for the revision of the model). This 
exercise helped to reach agreement and consensus to the finalized model. The 
rationale behind this exercise was to ensure that all supported qualitative data 
expressed in these text fragments would be meaningful and useful for the further 
development of the Calculic model. 
Furthermore, it is important to note that the previous ERIA model from literature 
formed an integral part of the five interviews; where the participants were 
questioned on the positioning of the components within the framework and whether 
it was usable and correctly described. 
RESULTS AND DISCUSSION   
Dyscalculic children are different from normal children. Thus, the learning style of 
Dyscalculic children is different with normal children. It is vital to identify the 
characteristic of Dyscalculic children and suitable teaching and learning approach 
to suite with their disability. As mentioned before, Dyscalculia is a LD that is 
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related to math. Based on the research, usually Dyscalculia always co-occur with 
Dyslexia and Dysgraphia. 
Personal factor 
Based on the interview session with Dyscalculia practitioners that involved 
educational psychology, paediatrician and teachers, they think that it is crucial to 
identify the characteristic of Dyscalculic children before designing any material to 
Dyscalculic children. In this study, the personal factor is linked to the cognitive of 
Dyscalculic children. As mentioned earlier, the Dyscalculic children have issue in 
the cognitive skill include memory, visual & spatial processing and processing 
speed. 
According to P1 & P2, Dyscalculic children have short term memory. They will 
problem in remembering the sequence of the number and the connection between 
the symbol and the word (e.g. 1=one). Besides that, according to P3, P4 & P5, 
Dyscalculic children usually have issue with their math exercise. They take longer 
time to complete math operation and they always not confidence with their answer. 
Based on the interview session, all the participants have mentioned about the issues 
that Dyscalculic children faced in learning. Hence, all the issues related to the 
cognitive of Dyscalculic children are related with memory, spatial and visual 
processing and numeric processing speed. In addition, the proposed features should 
be able to address their major difficulties in term of cognitive skills. 
The features of Calculic Model  
Based on the interview session, all the participant agreed on all concrete interfaces 
suggested in Calculic Model. there were some suggestions made by all participants.  
Table 2.4 shows the summary of concrete interfaces or features when designing 
mobile app for Dyscalculic children. 
Table 2.4 
Features or concrete interfaces of Calculic Model 
Features 
Motivation Provide level. 
Navigation Simple navigation, more on symbol. 
Font Clear and precise, avoid color font. 
Color Background color should be soft color. 
Layout Simple. Avoid crowded word and image. 
Image Use real object. Avoid cartoon image during learning process. 
Video Provide video to explain such as subtract operation. 
Sound Use clapping sound. Avoid use discourage sound effect. 
Speech Provide speech in explaining math learning. 
 
Majority of the participants agreed that motivation is the important component 
consistent with the previous study by (Alamri & Tyler-Wood, 2016). An effective 
mobile app should provide a support for users‘ engagement during learning process. 
Interaction during learning process is important because it is a factor that affects 
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children‘s learning and motivation to learn. All the participants have mentioned 
about on provide the level of difficulty to easy, medium and hard is one of the ways 
that can motivate Dyscalculic children. The author proposed that the mobile app 
should provide the level of difficulties and rewards to motivate Dyscalculic children. 
All the participants mentioned that the navigation features should be simple, have a 
help button, back and next button as suggested by (Ok et al., 2016). They proposed 
that to use more on symbol and less word because Dyscalculic children understand 
the symbol better than the longer word. The appropriate navigations are in 
straightforward manner and consistent. Thus, the effective navigation is when the 
children use the mobile app with minimal adult assistance. 
Moreover, Dyscalculic children also have difficulty in reading. Thus, the font 
presentation is an important component because the font can influent their reading 
performance and understanding on the word. Majority of the participants agreed 
that the font used should be sans serif consistent with the previous study by (Rello 
& Baeza-Yates, 2013). Hence, the participants have mentioned that the size of the 
font should be at least 12 point and avoid the colored font. Black color font is the 
most suitable. 
Majority of the participants agreed that color is important in learning. Color can 
influence the learning process such as to keep focus, stimulate brain and straighten 
the memory as suggested by (Kumi et al., 2013). It was predominantly agreed that 
the color used should be in soft color because bright color can distract Dyscalculic 
children in focusing during learning. The participants also suggested to avoiding 
using many colors.  
The presentation style is very important because inappropriate presentation layout 
can be confusing particularly when the texts are written too close. Majority of the 
participants agreed that to use clear, simple and consistent layout design so that 
Dyscalculic children can navigate the app easier consistent with (Kokkalia & 
Drigas, 2016). Hence, the participants have proposed that the layout design should 
avoid the cramping material, use short text and use numbering or bullet point. 
Furthermore, a study by (Ok et al., 2016), has supported that the usage of image to 
provide a better understanding for Dyscalculic children. It was predominantly 
agreed that the usage of image in the mobile app can help Dyscalculic children in 
learning. Hence, the participants have mentioned that to avoid the cartoon image 
and use the real object such as human hands or the object that they are familiar 
with such as the stationery consistent with study conducted by (Azureen et al., 
2018). Hence, the participants suggested that the background image in the learning. 
Most participants agreed to use a clear, simple and consistent layout design to make 
it easier for the children to navigate the app in line with (Kokkalia & Drigas, 2016).  
Each section should be in square shape and the symbol of math is written in the 
square shape as similar with their math exercise book. 
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Majority of the participants have agreed that a video should be used in order to 
make Dyscalculia understand the math concept consistent with (Shin & Bryant, 
2015). The participants have proposed that video with audio is crucial in showing 
the example of the exercise and to provide step-by step instructional support. 
Additionally, the participants have mentioned that it is better to provide a short 
video in the mobile app for teaching because Dyscalculic children usually have 
issues to understand math operation. 
The sound component is a crucial component in the mobile app. The participants 
mentioned that the sound can maintain students‗ concentration and keep engaging 
with the learning as suggested by (Daud & Abas, 2013). Hence, the participants 
proposed that the encouraging sound such as hand clapping can encourage and 
motivate them in learning. However, the participants proposed to avoid 
discouraging sound such as alarm when they choose the wrong answer because 
Dyscalculic children is emotionally sensitive towards discouraging sounds and 
speeches.  
Besides that, a speech component is important for LD students and gives a greater 
learning effect. Majority of the participants have mentioned that the speech is 
important in educating Dyscalculic children through mobile app consistent with 
(Weng & Taber-Doughty, 2015).  The participants proposed that the speech should 
be in slow pace so that the Dyscalculic children can understand. The participants 
also suggested that to use encouraging speech to motivate Dyscalculic children in 
learning.  
CONCLUSION  
Mobile apps are generally designed from designers‘ perspectives which suit most 
users. However, apps for users with disability require design thinking to include 
features that specifically relate to the disability. This paper presented the 
development of a mobile app design model called Calculic Model with Personal, 
Instructional and Environmental factors were envisioned to be necessary in 
designing mobile app for Dyscalculic children.  However, in this study, the 
primarily focus was on Personal factor related to the cognitive functioning of 
Dyscalculic children. In essence, the Calculic Model contributes in outlining the 
features necessary for mobile app designers and developers to consider prior to 
designing and developing an appropriate mobile app for Dyscalculic children in 
Malaysia. In retrospect, the Calculic Model was derived based on feedback of 
interview sessions with practitioners involving children with Dyscalculia -- 
teachers, educational psychologists, paediatricians. The interviews were primarily 
held to gain inputs on identifying the factor features of the model. As a result, the 
features of each of the factors were identified and included in the proposed Calculic 
Model. For future work, the proposed model will be verified by mobile app 
designers and developers. Eventually, a mobile app will be designed and developed 
based on the Calculic Model. With the inclusion of features related to children with 
Dyscalculia in the mobile app design process, the later developed app is envisioned 
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to be more useful in bridging the gap of learning disability among Dyscalculic 
children. 
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CHAPTER THREE 
The Influence Factors of E-logistics implementation in China: The 
Conceptual Framework 
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Logistics plays the central role in delivering the products from manufacturers to 
consumers through the supply chain (Lee & Seo, 2017). That is the reason why the 
logistics industry has sharply increased when the global economy has digitized 
rapidly.After that, traditional logistics services transformed in electronic commerce 
logistics called e-logistics. 
Now, the e-logistic is put into practice all over the world.It involves circulation of 
goods throughout the industry. Thus it has a considerable effect on businesses (Lee 
& Seo, 2017) worldwide, particularly in developed nations such as United Kingdom 
(UK), Germany and Netherland. From 1999 to 2005, a dramatic growth was 
recorded in these countries. In United Kingdom (UK), the growth was 
approximately 720%, in Germany 1060% and in Netherland growth was recorded 
1403% (Weltevreden, 2007a). Therefore, e-logistic activities are covering a wider 
scope. 
However, in China, logistics industry development took many years, turnover of 
this industry, the volume of delivery goods, the road, as well as rail transportation, 
achieved number one position worldwide, and air cargo volume achieved the second 
position worldwide (Qu, Mao & Zhou, 2017). 
In 2015, China‘s logistics industry confronted with complex international as well as 
the domestic environment. As far as international environmental concerned, the 
world economic environment was slow, prices of most commodities were dropped, 
and the worldwide trade was a slump. As far as the domestic environment 
concerned, the overall growth rate of China was continuously slowing down (Jiao, 
Lee, Wang & Liu, 2017). The author further explained that, in 2015, China‘s 
logistics industry show different characteristics of e-logistic growth.These 
characteristics include slow down of logistic growth, various weak points of China‘s 
infrastructure regarding the logistics industry, suffered by international 
competition and start mergers.All these problems made various issues on China‘s e-
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logistics industry.Due to these problems, the overall e-logistics customer 
satisfaction level and the customer retention were decreased automatically. 
Furthermore, latest and new type of logistics has the power factors to promote the 
development of economic (Xiao, Wang, Lenzer & Sun, 2017).Newest types of 
electronic commerce logistic (e-logistic) and important factors such as distribute 
rate, e-payment, transit time, and information communication 
technology(ICT).(Gunasekaran and Ngai, 2003)E-logistics can be defined as the 
transfer of goods and services using Internet communication technologies such as 
electronic data interchange (EDI), e-mail and World Wide Web (WWW).  
Different issues related to e-logistic are high distribution rate, long transit time, 
payment issues, and various issues related to the delivery of goods. That is why 
different studies in China found various weaknesses in the logistic system (Lin and 
Ho, 2009). Although the industry of China‘s e-logistics is on the top of worldwide 
position, because of these issues, the Chinese e-logistic industry is rough.For most 
of the companies in China, these issues become the problem which is needed to be 
solved promptly. 
However, as the electronic commerce (e-commerce) business practices are 
increasing dramatically in recent years in China, several companies are facing a 
crucial problem of logistics service (Yu, Wang, Zhong & Huang, 2016). These 
services include distribution rate, transit time, payment.   
Hence, it increases the distribution cost; ultimately the whole fee increased as the 
increase in distribution rate, which reduces the customer satisfaction level.As the 
price of delivery (distribution rate) has a significant influence on customer 
satisfaction (Xia & Tingting, 2016). Furthermore, personized service and quick 
expansion in smaller cities lead to a serious problem such as cost control (Yu, 
Wang, Zhong & Huang, 2016).  
As, transit time is a vital logistic factor which impacts on customer satisfaction 
(Lina, Guiling & Weiwei, 2014). Online market research in China found that 
logistics service coverage, as well as delivery efficiency, are the primary logistics-
related problems (CNNIC, 2014). According to Benfang and Feng (2014), almost 
80% of goods delivery is not proper in China. 
The logistic development process, analyses the basic concept of electronic logistics, 
compares the traditional logistics, the information and integration of logistics are 
not enough, it still has a long road to move forward. For example, ICT level of e-
logistic goes especially in payment online. The payment of e-logistic is one of the 
problematic areas as well, which is a factor influencing customer satisfaction.  
Approximately 95% of customers are worried regarding privacy or security while 
using credit cards on the internet, moreover, six out of ten respondents fear about 
credit card theft (Kim, Tao, Shin & Kim, 2010). The important factor of e-payment 
is security and this issue of e-payment now becoming more crucial (Cotteleer, 
Cotteleer & Prochnow, 2007; Linck et al. 2006; Peha & Khamitov 2004; Stroborn et 
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al. 2004; Tsiakis & Sthephanides, 2005). Hence, there is a growing need to mitigate 
the risks linked with e-payment transaction processes (Tsiakis & Sthephanides, 
2005). 
In result, customer satisfaction level decrease which affects the overall performance 
of e-logistic activities. However, it is entirely possible to mitigate these problems by 
developing a comprehensive framework for e-logistic activities.  
Therefore, this study will make a great effort to fill the gap in the literature. Firstly, 
this study added new indirect factors which are influencing customer satisfaction in 
e-logistics. It is e-payment which can improve the whole performance of e-logistic 
activities. Most of the previous studies overlooked the importance of e-payment. 
Secondly, nevertheless, without information and communication technology (ICT), 
it will limit the benefits of these indexes. Therefore, the current study updates the 
concept of IT (information technology) to information and communication 
technology (ICT). Thirdly, based on previous studies, it introduces three direct 
factors to reduce the existing problem which are distribution rate, transit time and 
ICT level are introduced to reduce the existing issues in e-logistics. Fourthly, the 
current study is combining effect of all these factors(distribution rate, transit time,-
payment and ICT) on e-logistic. Finally, e-commerce and logistics show different 
grounding paths across various regions with diversified built environments (Xiao, 
Wang, Lenzer & Sun, 2017). Hence, this research conducted a particular region in 
China which filled the contextual gap in the previous literature. Therefore, the 
current study struggled to find out the solution of e-logistic problems and filled up 
various kinds of literature gaps. 
LITERATURE REVIEW 
E-commerce and Logistic 
It consists of different types, such as business-to-business (B2B), consumer-to-
consumer (C2C), business-to-consumer (B2C), consumer-to-business (C2B), 
consumer-to-administration (C2A) and business-to-administration (B2A). However, 
business-to-business (B2B) e-commerce has a major contribution to overall e-
commerce process, which constitutes over 85% of total e-commerce volume 
(Turban, Whiteside, King & Outland, 2017). 
Logistic is one of the parts of the supply chain process that controls, plans and 
implements the efficient as well as effective forward and reverse flow and storage of 
goods, different services, and various information‘s between the point of origin and 
the point of consumption to meet requirements of customers (Srinivas & Srinivas, 
2008). When the e-commerce becomes the part of the logistic system, then it is 
called electronic logistic (e-logistic) which provides an easier system for the 
customer as well as for logistics companies. 
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E-logistics  
D. Graham, I Manikas, D.K. Folinas (2013) specify the logistics based on 
information technology solutions, i.e. supporting logistics processes using ICT 
systems and tools, and the Internet as e-logistic. P. Dura (2002) and B. Śliwczyński 
(2009)claim that e-logistics is the implementation of logistics processes using 
modern information tools. On the other hand, M. Fertsch (2008), in his proposal of 
the concept definition, specifies that e-logistics uses three basic Internet tools, such 
as e-mail, website, data exchange protocol to accelerate the exchange of information 
in the logistics supply chain. On the other hand, according to W. Wieczerzycki 
(2012), e-logistics amounts to a broad use of the latest information technologies to 
support logistics management of the enterprise, e.g. in the field of production, 
warehouse management, supporting the cycles of order processing, as well as 
supporting the board with its business environment, especially supply chains (e.g. 
procurement, distribution). 
E-logistics consists of different tools used by companies accessible through the 
internet. According to Barcik & Jakubiec (2012), these tools consist of a different 
electronic platform, internet portal, electronic catalog, transactions systems, data 
warehouses, communication tools, systems of offers as well as purchasing and 
different other software for planning, supply chains, digital maps and e-learning 
systems.  
E-logistics Worldwide 
E-commerce logistics grown rapidly in most of the developed nations, for instance, 
from 1999 to 2005 online sale grew with a tremendous growth of 720 percent in the 
United Kingdom (UK), more increase has been seen in Germany which is 1,060 
percent, even much more in Netherland equal to 1,403 percent (Weltevreden, 
2007a). It is expected that this growth rate continues gradually. However, the 
online retail sale was only 3.1 percent in United Kingdom (UK), 3.8 percent in 
Germany and 2.8 percent in Netherland (Weltevreden, 2007a). It indicates that 
business to business transactions are in huge amount as compared to the business to 
consumer. The author further explained that, in 2012, the retail online sale was 
increased by 10 percent and expected to increase over the time. 
In the United Kingdom (UK) approximately 540 million parcels were delivered to 
online customers in 2006 (IMRG, 2006), which was increased with the passage of 
time. In case of home delivery most case related to failing in delivery was received 
(Weltevreden, 2008), which dissatisfy the customer. In result, the sales volume of e-
commerce will be decreased by the low satisfaction of e-logistic which is 
significantly important part of the e-commerce transaction. 
E-logistics in China  
In China, the logistics industry takes 30 years to achieve development stage, and 
then the volume of logistic delivery goods, turnover from logistics, air cargo and 
road transportation achieved the highest rank worldwide (Qu, Mao & Zhou, 2017). 
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However, the overall logistics industry of China is still in an extensive stage which 
is not sufficiently fit for the social as well as economic development of China 
(Tencent Institute 2015). Hence, the traditional logistics methods were not 
adequate for continuous economic and social development of China.It is the reason 
why logistics was updated based on internet and e-logistic was introduced 
inevitably. 
According to Guo, Zhong & Zhang (2016), transactions of China's e-commerce 
market reached the level of 16.2 trillion and these transactions was 3.4 times of 
2010. Further, in 2015, the income of National Express business was reached 
276.96 billion yuan (State Post Bureau data, 2015) which is a quite high increase of 
almost 35.4%, and the total volume of express business was 2.067 billion, increased 












       Source: (Jiao, Lee, Wang & Liu, 2017) 
  Figure 3.1 
Growth rate and total China’s logistics value from 2006 to 2015  
However, according to Guo, Zhong & Zhang (2016), because of the inclusive 
development, logistics service has extremely limited the growth of e-commerce, 
which has been one of the crucial complaints of different online shopping customer. 
Logistics suppliers are challenged with the choice of self-distribution or 
outsourcing for distribution services. For instance, when the size of any business is 
low, based on cost-effective distribution services will tend to outsource. But when 
the volume of business increased to a good level, they may adopt self-distribution to 
ensure the overall quality of different service, so as to win the subsequent orders. 
Thus, after facing challenges, now the e-logistic of China is growing but still facing 
problems due to huge transactions. 
This growth rate is one of the highest growth rates in the global economy.The 
Chinese government is struggling to update the newest technology through for e-
logistics.Because e-logistic will reduce the whole cost, shorten the time of delivery, 
provide easy payment and will be the benefit to increase e-commerce transaction 
both in domestic markets and international markets.Ultimately, it will increase the 
whole economy in China. 
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Nevertheless, the logistics industry in China is facing many problems. According to 
Ta, Choo & Sum, (2000), these issues are including complicated customs 
procedures, lacking in the delivery reliability, lacking in carrier selection and 
geographical fragmentation which limits the e-logistic services.To relieve all these 
problems, China‘s logistics services should include technological innovation (Lin, 
2007) to foster the proper distribution rate,  less transit time, e-payment. 
CONCEPTUAL FRAMEWORK 
E-logistics is known as internet-enabled logistics (Gunasekaran, Ngai & Cheng, 
2007) which is spreading worldwide, particularly in China where overall 
transactions increased in an incredible speed, which touched the maximum level 
(Guo, Zhong & Zhang, 2016). However, the rapid growth of different online market 
helping customers with more secure ways to make their transactions (Evanschitzky, 
Iyer, Hesse & Ahlert, 2004). Various e-logistic services influence positively on 
customer satisfaction. These services are including distribution rate, transit time, 
and e-payment.Distribution rate such as the delivery price of the product has a 
point impact on customer satisfaction (Xia & Tingting, 2016). Because it is one of 
the factors which determines the overall prices and overall price of the product has 
a significant impact on the purchase intention of customers. It is a major factor of 
the e-logistic system which has an effect on the satisfaction level of customers (Lina, 
Guiling & Weiwei, 2014).  
Moreover, time in order to the actual delivery is also the essential logistic factor 
which has more impact on the satisfaction level of customer (Lina, Guiling & 
Weiwei, 2014). More speed of delivery means less transit time which has a positive 
influence on customer satisfaction. As mentioned by Benfang and Feng (2014) that 
speed of delivery has an effect on customer satisfaction. Therefore, transmit time 
has a significant influence on e-logistic customer satisfaction.  
Nevertheless, electronic payment has a significant role in e-logistic. Electronic 
payment is more secure, reliable and convenient way of making payment of e-
logistic goods (Kousaridas, Parissis & Apostolopoulos, 2008). As, the security 
system of electronic payment is one of the vital factor in growth as well as the 
development of electronic commerce market (Kim, Tao, Shin & Kim, 2010). 
Additionally, e-commerce consists of different information communication 
technologies (ICT) to run various business activities (Rahayu & Day, 2017) and it 
has a significant influence on e-logistic. It consists of different processes which 
facilitate buying and selling using computer network (Turban, 2010) which is more 
convenient. ICT also facilitates payment of goods which is necessary for e-logistic. 
Therefore, ICT has a significant relationship with e-logistic. Because ICT facilitates 
the e-payment procedure, that is the reason ICT has a mediating role between e-
payment with e-logistic.  
Various studies on third-party logistics service providers in China (e.g., Lai et al., 
2006; Lai et al., 2008; Lin & Ho, 2009) find out weaknesses in information 
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integration capability, especially among different Chinese companies, which is one 
of the main limitation in the progress of logistic services. Logistics users in China 
should have a good system of information and communication technology (ICT) to 
get access to global connectivity and web-enabled communications (Lai et al., 2008), 
as mentioned by Ding, Kam, and Lalwani (2012). In the climate of increasing 
dynamics, poor information infrastructure and little investment found in ICT which 
effect on customized logistics provision (Evangelista & Sweeney, 2006; Wang & 
Lalwani, 2007). Furthermore, according to Han et al., (2009), integrated 
information communication technology (ICT) and integrated logistics management 
have an indirect impact on the performance of firms. Additionally, as discussed 
above, e-payment have a significant relationship with ICT and ICT has a significant 
relationship with e-logistic, therefore, according to Baron and Kenny (1986), ICT 
can be used as a mediator between e-payment and e-logistic. Hence, from the above 
discussion, the research framework of the current study is developed as shown in 
Figure 3.2. 








The following hypotheses are proposed: 
H1:There is a significant relationship between Distribute rate and E-logistics. 
H2:There is a significant relationship between Transit time and E-logistics 
H3:There is a significant relationship between E-payment and E-logistics 
H4:There is a significant relationship between Information Communication 
Technology (ICT) and E-logistics. 
H5:There is a significant relationship between E-payment and Information 
Communication Technology (ICT). 
This study is a quantitative research and conducted by survey.According to 
Shuttleworth(2008), the quantitative approach is one of the best choose to accept or 
reject the hypothesis. According to Krejcie and Morgan (1976), if the population is 
more than 100,000 then sample size should be 384. In the current study, number of 
Distribute Rate 
E-payment ICT 
Transit Time E-logistics 
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e-logistic customers are more than 100,000 in China. Hence, the sample size is 
384.But in case of some useless responds, we will make 400 questionnaires and sent 
to e-logistics customers.Moreover, the data will be collected randomly from 
different cities of China by using the cluster sampling. 
CONCLUSION 
This study showed that high distribute rate, transit time, e-payment and 
ICT(information communication technology) have the greatest impact on e-logistic; 
and ICT(information communication technology) have a significant relationship 
between e-payment and e-logistic.Therefore, this paper proposes a research model 
that distribute rate, transit time, ICT is the direct factor to e-logistic.And payment 
is the indirect factor of e-logistic. All of these factors have a significant relationship 
with e-logistic.Moreover, ICT is the mediator-factor between e-payment and e-
logistic. Moreover, this study illustrates that high distribute rate, long transit time, 
the mature ICT level are always important for logistics companies in China, which 
need to improve in the future. 
Furthermore, it shows that it is very important to pay more attention to find out 
weaknesses in ICT (information communication technology), especially among 
different Chinese companies, which is one of the main limitation in the progress of 
logistic services. Because ICT level impacts on e-payment level at the same time, 
which will influence the process of e-commerce transactions. 
Finally, to foster direct factors (distribute rate, transit time, ICT level) and indirect 
factors (e-payment) is the key for logistics companies to enhance their competitions 
in both domestic and aboard market. 
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Today there are many aspects has been changed due to the innovation and 
advancing of the technology. For the past few decades many electrical and 
electronic equipment (EEE) has been invented in order to make our life easier and 
efficiency. For example, EEE like television, refrigerator, computer, mobile phone, 
air-conditioner, washing machine, etc. has been changing our daily life to be more 
convenient. Although those EEE can provide many benefits and advantages to our 
daily activities, however, in the meantime it will also cause very serious 
environmental issues for the society. This is because after the EEE reach end-of-life 
or it can be referred as a waste of electrical and electronic equipment (WEEE) or 
electronic waste (e-waste), it will affect the environment surrounding if that e-waste 
is not managed in an appropriate process. According to solving the e-waste problem 
(STEP) initiative, e-waste can be defined as all electrical and electronic equipment 
that discarded and its parts as a waste without the intention of reuse from the 
owner (Doefnaes & Kuehr, 2014).  
Meanwhile, the demand for the EEE will also keep increasing dramatically in the 
future. Although the advancing of technology in electronic equipment has benefited 
the society, however, it is become harmful after their lifespan not only to the 
environment but also human health due to their hazardous material and unsafely 
disposal method. With the rapid development of the technology era, multifunction 
electronic equipment, and intensive competition in term of price have led to the 
short lifespan of the electronic equipment, especially mobile phone (Tanskanen, 
2013). As a result, e-waste quantity will keep increasing continuously and the 
amount will also keep growing for the year coming once the EEE reach the lifespan 
(Tanskanen, 2013).  
Although, e-waste is one of the environmental issues that most of the country 
concern about. However, every country is different in term of managing the e-
waste. In the context of developed countries, such as Europe Unions (EU), United 
State of America and Japan, they have an effective legislation to monitors the 
process of managing the flow of e-waste. In EU, there are two main directives that 
monitoring on e-waste which is WEEE directive and Restriction of Use of Certain 
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Hazardous Substances (RoHS). Besides, most of the developed countries also 
provided the comprehensive infrastructures concurrently with the enforcement of 
the legislation.  
Furthermore, in developed countries, the original equipment manufacturers 
(OEMs) or producers are required to play their role to implement the extended 
producer responsibility (EPR) to take back the end-of-life EEE from the consumer 
(Afroz, Masud, Akhtar, & Duasa, 2013). However, there is a different scenario in the 
developing countries such as Malaysia, Indonesia, Thailand, etc. in managing the e-
waste. There are few issues that affected the effectiveness of managing e-waste in 
developing countries (Afroz et al, 2013). First, the inappropriate method of 
disposals such as landfill and open burning. Second, lower awareness among the 
society in term of the e-waste hazardous material toward environmental and health. 
Third, the implementation of legislation by the government is not comprehensive 
compared to the developed countries. 
Today, the consumption of EEE in developing countries is growing rapidly 
compared to developed countries. The increases demand toward the EEE that 
including a variety of product will generate huge e-waste. Besides, shortening of 
product lifespan and rapid technological innovation in information and 
communication technology products especially mobile phone are the main factors 
contributing to the increasing amount of e-waste globally (Balde, Wang, Huisman, 
& Kuehr, 2015). According to the recent official report released by United Nation 
University, it shows that there are approximately 41.9 million tonnes (Mt) of e-
waste generated in 2014 globally and it is forecast to reach approximately 50 Mt by 
the year 2018 (Balde et al., 2015).  
Moreover, the world population is keeping increasing. At the same time, the 
consumption level will also increase. Therefore, the generation of e-waste will also 
keep increasing parallel with the increasing of the number population in the world. 
The data from United Nation report indicated that the amount of e-waste will keep 
increasing if the world population keep increasing. Based on the report from United 
Nation, the amount of e-waste is estimated to be increasing 19% to reach 49.8 Mt 
from the year 2014 to 2018 due to the shorter lifespan of the electronic products 
and the increasing of the global population (Balde et al., 2015). Besides, the report 
also indicated that Asia is the main contributed for the e-waste generation in the 
year 2014 which is 16 Mt follow by Americas and Europe which is 11.6 Mt. As a 
consequence, in future, there is huge demand amount for the natural resources in 
order to fulfil the industrialized activity to produce the EEE (Kilic, Cebeci, & 
Ayhan, 2015).  
OVERVIEW E-WASTE TRENDS AND ISSUES IN MALAYSIA 
The e-waste issue in Malaysia is same as other developing countries such as China, 
Thailand, Indonesia, etc. The rapidly increasing number of the population and also 
the increase of the purchasing power lead to the higher demand for the EEE. 
Therefore, the generation of the e-waste will also increase dramatically due to the 
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higher demand. In Malaysia, it is estimated that 1.12 Mt of e-waste will be 
generated through households and business institutions by the year 2020 
(Department of Environment Malaysia, 2008). The growing of the e-waste will 
directly give an impact on the environmental and human health due to the 
hazardous waste from e-waste. The main factor that contributed to the increase of 
the e-waste in Malaysia is affordability due to increase income, higher purchasing 
power and rapid innovation changing in technology (Department of Environment 
Malaysia, 2008). Furthermore, due to the rapid changing of the technology and 
electronic equipment make the lifespan of the EEE become shorter. As a result, the 
demand for the EEE is increasing. The study conducted by Afroz et al. (2013) 
among household in Kuala Lumpur, Malaysia show that the main reason for 
updating or change their EEE is because of the new advanced technology features 
in the products such as mobile phone.  
Furthermore, the growth of the informal recycling party in Malaysia will also affect 
the environment and health due to their inappropriate disposal method compare to 
the OEMs and producers (Afroz et al., 2013). In Malaysia, the e-waste recycling 
management mainly comprises of two components which are the formal recycling 
and informal recycling. The formal recycling company is the firm that approved by 
Department of Environment (DOE) Malaysia with licensed. The formal recycling 
company will manage the e-waste follow the regulation and guideline by DOE. 
However, informal recycling normally will not follow the regulation and guideline 
by DOE because their main purpose is to retrieve valuable material from e-waste. 
Therefore, they will not implement the proper technique. 
During the recovery process, the informal recycling party might not dismantle the 
hazardous material from the EEE that will cause the environmental and public 
health problem. Afroz et al. (2013) explain that inappropriate managing of e-waste 
will affect the environment and health in three situations. First, e-waste will be 
disposed of with the municipal solid waste, burning in the open environment and 
discard arbitrarily. These actions will cause the hazardous or toxic materials in e-
waste to enter the soil, groundwater, and atmosphere. Second, it happens during the 
dismantling process or recovery process. Without the proper stages of dismantling 
process among the informal recycling party will cause the toxic to be released into 
the air, water and soil nearby. This will directly affect the ecosystem in that area. 
The third is the health of the labor. Due to the unsafely working condition, the 
labor might face the risk such as skin problem due to the acids from e-waste.  
The other issue that occurs in Malaysia on e-waste is the collection issue. The low 
collection rate of e-waste will cause the issue related to the environment. This is 
because the disposal of the e-waste through the household waste bin finally will end 
up in the landfill. Besides, there is also e-waste send to the improper destination 
whereby the treatment location, discarding process is substandard and lack of 
treatment infrastructure especially in developing countries like Malaysia (Balde et 
al., 2015). Furthermore, there is also lacking enforcement of law again the e-waste 
management in some less-developed countries such as Malaysia (Agamuthu & 
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Victor, 2011). As a result, the informal sector becomes the main treatment and 
recovery for the e-waste. Therefore, in order to reduce the environmental impact 
from the e-waste, it has to be sent to the ideal location with the proper recovery and 
disposal process. 
Besides, producers or OEMs is also one of the crucial stakeholders or players that 
can reduce e-waste quantity by extending their responsibility to discard end-of-life 
EEE. It means the producers or manufacturers have to implement their effort and 
responsibility to collect or take back the end-of-life EEE from the consumer and 
recover it until the moment of disposal. In Malaysia context, EPR is not mandated 
for manufacturers in term of the collection and take back end-of-life product for 
recovery (Agamuthu & Victor, 2011). Therefore, there are rare producers that 
willing to participate in product recovery (Khor & Udin, 2013). As a result, there 
are not many producers that are willing to adopt reverse logistics (RL) activity and 
EPR voluntary because there is not compulsory according to the legislation in 
Malaysia. The situation is different compared to the developed countries whereby 
they are more concern on the environmental issue.  
Furthermore in term of the legislative issues, in Malaysia, the current regulation is 
concentrated manage the e-waste especially from the commercial industries, 
compare to the household or individual. Although there are few regulations that 
monitor the e-waste in Malaysia, however, most of the legislation is only focus on 
the concept but not to enforcement (Khor & Udin, 2013). Besides, in Malaysia most 
of the household and individual willing to sell their e-waste to the informal 
collector than the formal collector (Afroz et al., 2013). It means that they are 
considered the economic benefit than the environmental perspective. The improper 
recovery process from the informal collector might harm the environmental 
condition compare to the formal collector, OEMs, and producer.   
OVERVIEW MOBILE PHONE WASTE TRENDS AND 
ISSUES IN MALAYSIA 
Today, mobile phone waste has become one of the fastest growing among all the e-
waste. The reason why the mobile phone waste is growing faster compared to the 
other e-waste is because of few factors (Soo, Featherston, & Doolan, 2013; Suja, 
Abdul Rahman, Yusof, & Masdar, 2014). First, the average lifespan for the mobile 
phone is short which is between 18 and 24 months. Second, rapid innovation in 
technology. Third, affordability and purchasing power among the consumer is 
keeping increasing. Therefore, the issue of growing generation of mobile phone 
waste is getting attention in Malaysia. Based on the official data published by DOE 
on their official website indicated that the generation of mobile phone waste and 
mobile phone rechargeable batteries is kept increasing year by year. Besides, the 
data also mention that mobile phone waste and mobile phone rechargeable batteries 
are the main contributors to the generation of e-waste in Malaysia compare to the 
other e-waste products. Based on the data, it is indicated that mobile phone waste 
and mobile phone rechargeable batteries are forecasted to reach 22,492,000 units 
and 27,513,000 units in the year 2020.  
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In Malaysia, the penetration rate for the mobile phone is increasing from year to 
year. The report released by Malaysian Communications and Multimedia 
Commission (MCMC) (Malaysian Communications and Multimedia Commision, 
2016) and World Bank (2016) indicated that the mobile phone penetration rate in 
Malaysia is approximately 143% in the year 2015. The data from World Bank 
(2016) indicated that the mobile phone penetration rate in Malaysia is keep 
increasing from year 2007 to year 2015 which is 87% (2007), 101% (2008), 108% 
(2009), 119% (2010), 127% (2011), 141% (2012), 144% (2013), 148% (2014) and 
143% (2015). Besides, mobile phone penetration rate in Malaysia also consider 
higher compared to some other countries. For example, in the year 2015, the 
penetration rate in some countries such as United State of America (117%), China 
(93%), Indonesia (132%), Thailand (125%), Vietnam (130%), Brunei (108%), 
Cambodia (133%), Singapore (146%), and so on. Higher rate shows that Malaysian 
is able to own more than one mobile phone. Therefore, the demand for the mobile 
phone will keep continues increase for the coming year. As a consequence, the 
generation of mobile phone waste will be growing faster in future. Besides, 
Malaysia government also concern on the coverage for the mobile phone. 
According to World Bank (2016), show that the coverage for the mobile phone in 
Malaysia based on the population is already achieve 96% in the year 2015. The good 
coverage will also encourage the increased usage of the mobile phone in the future. 
Table 4.1 and 4.2 shows the comparison penetration rate of the mobile phone in 
Malaysia and other developing and developed countries.  
Table 4.1 



















Malaysia 87% 101% 108% 119% 127% 141% 144% 143% 
Thailand 93% 99% 108% 116% 127% 140% 144% 125% 
Singapore 132% 138% 145% 150% 152% 155% 146% 146% 
Indonesia 60% 68% 87% 102% 114% 125% 128% 132% 
Cambodia 30% 44% 56% 94% 128% 133% 132% 133% 
Philippines 75% 82% 88% 99% 105% 104% 111% 118% 
Vietnam 85% 111% 125% 141% 145% 134% 147% 130% 
Brunei  102% 104% 108% 109% 113% 112% 106% 108% 
Myanmar  0.7% 0.9% 1.1% 2.3% 7% 12% 54% 76% 
Laos 32% 51% 62% 84% 64% 68% 66% 53% 
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Table 4.2  




















Japan  86% 91% 96% 104% 110% 116% 120% 125% 
South 
Korea 
95% 99% 104% 107% 109% 110% 115% 118% 
United 
States  
85% 88% 91% 94% 96% 97% 110% 117% 
Australia 102% 100% 100% 104% 105% 106% 131% 132% 
United 
Kingdom 
122% 123% 123% 123% 124% 124% 123% 125% 
(Sources: Malaysian Communications and Multimedia Commision, 2016 and World Bank, 
2016) 
The data from both tables clearly show that the penetration rate of the mobile 
phone in Malaysia is keeping increasing from the year 2008 to 2014. Although in 
the year 2015 the rate is decreased by 1%, it does not bring any effect to the usage 
of the mobile phone among Malaysian. If compare to the other countries in 
Southeast Asia, in the year 2015 Malaysia is the second higher in term of 
penetration rate which is 143%. If compare to the developed countries, the 
penetration rate in Malaysia still can be considered higher. Therefore, it proves that 
Malaysian have more than one mobile phone. As a consequence, in future, the 
generation of mobile phone waste will be increasing dramatically which is parallel 
with the claim from the data released by DOE.    
Besides, according to the study conducted by Malaysian Communications and 
Multimedia Commission (2015) towards mobile phone user‘s survey in Malaysia 
found that the higher percentage of the user based on the age category is within 20 
years old to 24 years old which is 18.8%. The second higher percentage is within 25 
years old to 29 years old which is 16.3%. Therefore, sum up the percentage of 20 
years old to 29 years old is 35.1%. The group from 20 years old to 29 years old is 
classified as a younger user according to MCMC. Finally, from the study, it shows 
that the higher users of the mobile phone in Malaysia are the younger user. The 
data on the percentage of users based on age category in Malaysia from the year 
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Table 4.3  
Percentage distributions of mobile phone users by age category 
(Source: Malaysian Communications And Multimedia Commission, 2015) 
Meanwhile, in Figure 4.1 above show the trend mobile phone ownership in 
Malaysia. In the year 2014, owning one mobile phone users is 66.8%, owning two 
mobile phone users is 28.9% while owning three or more mobile phone users is 
4.3%. If comparing the percentage over the year, owning of two mobile phones is 
keep increasing from the year 2004 to 2012 while owning of one mobile phone is 
decrease from the year 2004 to 2012. From the study, they found that the reason 
influence Malaysian owning two or more mobile phones is because of the lower 
price of the mobile phone with the good feature in the market and also many of 








(Source: Malaysian Communications And Multimedia Commission, 2015)     
Figure 4.1  





2009 2010 2011 Age classes 
2012-2014 
2012 2013 2014 
Below 15 2.3% 3.4% 1.9% Below 15 1.8% 1.7% 1.8% 
15-19 12.4% 10.9% 10.4% 15-19 11.4% 13% 10.7% 
20-24 20% 17.3% 17.6% 20-24 17.3% 18.1% 18.8% 
25-29 15.9% 15.9% 16.5% 25-29 15.8% 16.3% 16.3% 
30-34 14.2% 13.5% 13.4% 30-34 13.8% 13.5% 12.7% 
35-39 9.3% 10.1% 9.8% 35-39 10.8% 9.3% 10% 
40-44 8.1% 9.2% 10.3% 40-44 9.2% 9.2% 8.3% 
45-49 5.9% 6.5% 6.6% 45-49 6.5% 6% 7.2% 
50 and above 11.8% 13.3% 13.4% 50-54 5.4% 4.9% 4.6% 
    55-59 3.3% 3.6% 4.8% 
    60-64 1.9% 2.4% 2.8% 
    65 and above 2.9% 2% 2.3% 
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RECOMMENDATION 
Based on the above data from Malaysia Communication and Multimedia 
Commission, Department of Environment Malaysia, World Bank and review from 
the past academic literature found that in the 21st century e-waste and mobile 
phone waste have become the critical issues and treats regardless to the 
environmental or human health. Therefore, in order to solve the issue, an 
appropriate action and strategy need to be discovered. Reverse logistics has been 
recognizing widely by researchers as one of the important strategy and process that 
can be implemented in order to handle, reduce and minimize the generation amount 
of the e-waste and mobile phone waste. For example, there are several multi-
national companies such as Apple, Mitsubishi, Samsung, Hewlett-Packard, Dell, 
LG, Lenovo, Panasonic, and Toshiba has provided a free collection channel in the 
United States of America in order to take-back their end-of-life product through 
their take-back program. Besides, there is also a company like Apple provide an 
incentive in their take-back program in order to encourage their customer 
returning the end-of-life product initiative (Sthiannopkao & Wong, 2013).  
Generally, reverse logistics can be explained as the collection of the end-of-life 
products or return products by acquisition from the consumer for the inspection 
stage. Then, the disposition process will be performed in order to capture the 
valuable material while the other will be disposed of based on the appropriate 
manner (Pumpinyo & Nitivattananon, 2014). This is because based on the previous 
studies there are several result claim that reverse logistics process or activity not 
only be able to recover the end-of-life products but also can bring many other 
benefits for the company which is cost saving, increase company performance, 
competitive advantage, etc. (Daugherty, Richey, Genchev, & Chen, 2005; Hu, Sheu, 
& Huang, 2002; Jack, Powers, & Skinner, 2010; K. Khor & Udin, 2012; Olorunniwo 
& Li, 2010; Tonanont, Yimsiri, Jitpitaklert, & Rogers, 2008). Although reverse 
logistics activity can reduce the generation of the e-waste such as mobile phone 
waste while bringing another benefit for the company, however, there are still many 
companies that unwilling to adopt reverse logistics activity in their supply chain or 
business process due to the end-of-life products return quantity and quality from 
the consumer.   
Furthermore, the factor that influences and encourages consumer intention to 
recycle or return their e-waste or mobile phone waste also needs to be identified. 
This is because reverse logistics activity relying on the participation from the 
consumer since their return end-of-life products in term of quantity and quality will 
directly affect the efficiency of the implementation (Hazen, Hall, & Hanna, 2012). In 
Malaysia especially, most of the consumers are willing to sell their e-waste such as 
mobile phone waste to informal recycler rather than return them to the producer or 
OEMs due to the economic benefit as a return and lack of awareness on the e-waste 
treat to the environmental situation (Afroz et al., 2013; Chi, Streicher-Porte, Wang, 
& Reuter, 2011; Soo et al., 2013; Suja et al., 2014; Supian, Shah, & Mohd Yusof, 
2015). Therefore, in order to ensure the effectiveness and efficiency of the reverse 
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logistics activity implementation, there is a need for the further study of the 
consumer psychological behaviour perspective. Consumer behaviour needs to be 
discovered and study since there is still very little and rare being discussed by the 
literature especially from the perspective of reverse logistics (Dixit & Badgaiyan, 
2016).   
CONCLUSION 
Nowadays, there are many serious environmental issues that occur globally due to 
human activities such as open burning, inappropriate handling of hazardous 
substances, overexploitation of forests and so on. Therefore, as a consequence, 
environmental issues such as climate change, global warming, and environmental 
pollution has become a serious problem in the earth. Meanwhile, in the 21st 
century, the issue of managing e-waste has become the critical issue globally due to 
their rapid amount of generation from year to year especially generation of mobile 
phone waste. The identification of the strategy to reduce and minimize the amount 
of e-waste and mobile phone waste is crucial. Besides, the entire stakeholders such 
as government, consumer, producer, etc. have to play their own role in order to 
achieve the objective of reducing and minimizing the e-waste as well as mobile 
phone waste quantity in an appropriate process.     
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The computerized accounting system (CAS) has been widely used today. It has 
become a requirement for companies around the world to use a system of 
accounting that can produce accurate and effective accounting information to 
decision making. Along with the rapid development of technology, small and 
medium - sized companies are also impressed with the use of accounting systems 
that are compatible with the company‘s capabilities. Apart from the strategy to 
expand the business, the use of CAS is seen as the basis for preparing the 
accounting statements which are in accordance with the established standards. 
Small Medium Enterprises (SMEs) in Malaysia are growing and affecting good 
economic growth while providing high employment opportunities to citizens. With 
the use of technology in accounting, it is increasingly giving SMEs an opportunity 
to grow domestically and internationally. 
Objective of this paper is to review the usage factors on Computerised Accounting 
Systems (CAS) among SME in Malaysia. The main purpose is to study the reason 
why SME refuse to use the CAS despite all of the benefits. In spite of the 
availability various government assistant programs including computer technology, 
acquisition and skills enhancement programs, the usage of CAS are still lacking 
among SME operators in Malaysia.    
SME development in Malaysia is growing rapidly and some of them survive in this 
uncertain economy. One of the factors affect the growth of business is technology. 
Technology in accounting or accounting systems is widely used nowadays. 
Computerised Accounting Systems (CAS) or accounting systems is one of 
investment that required financial investment. A primary purpose of preparing 
financial statement is to make available accurate information to owners and 
managers of SMEs for use in measuring financial performance. In order to keep 
accounting record and reporting purpose, SME usually use CAS to enhance quality 
of the report. However there are businesses still keep their records manually due to 
cost, misperception of selecting the right system to the business characteristics to 
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the business and benefits of the CAS does not outweigh the cost. Dawuda and 
Azeko (2015) observed that poor records keeping or non-availability of financial 
records lead to mismanagement of resources and poor cash management and this do 
have negative effect on the growth of SMEs leading to the collapse of some of them.   
LITERATURE REVIEW 
 
Small Medium Enterprise (SME) in Malaysia is expanding year by year. Based on 
Table 1, by year 2016, SME contribution to Gross Domestic Product (GDP) has 
increase from 36.3% in year 2015 to 36.6% in year 2016. As well as contributing to 
robust economic growth, SME has also increased employment opportunities to the 
fullest extent of society. In Table 5.1 also shows the employment in SME has 
gradually increase from 64.5% (2015) to 65.3% (2016). 
 
Table 5.1 
Comparison of gross domestic product and employment for year 2016 and 2015 
 2016 2015 
Gross Domestic Product 36.3% 36.3% 
Employment 65.3% 64.5% 
 
SME in Malaysia falls into two broad categories, manufacturing and services. For 
manufacturing sector SME is defined as sales turnover is not exceeding RM50 
million or full-time employees is not exceeding 200 workers. While for services and 
other sectors, SME is defined as sales turnover is not exceeding RM20 million or 
full-time employees not exceeding 75 workers. The summary of definition of SME 
by size of operation is shown in Table 5.2.  
 
Table 5.2 
Definition of SME by size of operation 
Category Small Enterprise Medium Enterprise 
Manufacturing Sectors Sales turnover from 
RM300,000 to the less 
than RM15 million OR 
employees from 5 to less 
than 75 
Sales turnover from 
RM15 million to not 
exceeding RM50 million 
OR employees from 75 to 
not exceeding 200 
Services and other sectors Sales turnover from 
RM300,000 to less than 
RM3 million OR 
employees from 5 to less 
than 30 
Sales turnover from RM3 
million to not exceeding 
RM20 million OR 
employees from 30 to not 
exceeding 75 
Sources: National SME Development Council (NSDC) (SME Corp. Malaysia, 2013) 
 
CAS can be generalised in two broad categories which are low-end and high-end. 
The differences of the system simply based on the speed and ease of the information 
system in dealing with accounting database, reporting easiness and modification. 
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SME which engaged with the usage of CAS ease their decision making speed due to 
the availability of the accounting information at real time.  
 
Quick change in technology had resulted most of small and medium enterprises 
choose to track financial transactions with computerized software rather than to 
rely on a manual system of bookkeeping recording entries in large books. Mtetwa 
(2010) said the advancement in data innovation has eventually prompted the 
introduction of computerized accounting systems to help produce relevant financial 
reports for both management and outside clients for decision making. 
 
Nowadays, when an organization needs any information, it is accessible at the click 
of a button. It additionally allows SMEs to obtain data about competitors, suppliers, 
clients etc, which helps in the better running of any business organization. In 
contrast to past times, data and information storage now takes up almost 
everywhere. Compared to the old time when businesses required huge storerooms 
to store many documents of critical information. Personal computers and servers 
have permitted the advantage of putting away a great deal more information in 
substantially less space. 
 
According to Amanamah R.B, Morrison A and Asiedu K. (2016), most of the SMEs 
who did not have CAS admitted that they do not use such systems because they 
believed it was expensive, stood the risk of corrupted data, complicated and that 




The studies were based on a few factors influencing the usage of CAS including 
cost, selection and size of the business. The review also takes into consideration of 
the foundation of Unified Theory of Acceptance and Use of Technology (UTAUT). 
UTAUT is the technology acceptance model developed by Davis (1989) as the core 
of his doctoral dissertation. In the original model, Davis sought to determine how 
users come to accept technology through the concepts of perceived ease of use and 
perceived usefulness.  










Figure 5.1  
Framework of factors influencing usage of CAS  
Cost 
Perceived Usefulness 
Selection of the Business 
Perceived Ease of Use 
Size of the Business 
Factors Influencing Usage of CAS 
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Cost 
 
SMEs who intend to utilize CAS should undertake more detailed cost-benefits 
analysis so as to identify the benefits that can be derived from using a computerized 
accounting system (Amanamah et.al, 2016). 
 
Dorothy A, Paul D and Boswell, K (2009) studies found that small traders are 
unaware of the good of recording and managing finances in business and the 
traders of small businesses record accounting transaction manually without 
computerized system. Based on the recent survey by UK200 Group revealed that 
65% of its members‘ small business clients do not currently use software to manage 
their account. The membership association also found that 16% of small business 
owners do nothing to record the business transaction However, they found out that 
27% of SMEs used computer for their bookkeeping i.e. with the assumption that 
this involved Microsoft Excel or another spreadsheet application. Most of the 
business owner claims that it worth nothing and do not contributes towards the 
income of their business.  Although there are many free software available, they still 
refused to adopt the application as they claim that the free software will be very 
basic and not applicable for their business. However, many believe that the 
efficiency in managing the business is important to ensure elevated returns and 
profits.  
 
Proper accounting system will contribute to effective decision making. By using 
accounting information systems, it can help organization to speed up the process of 
preparing report and manage the essential information in the business. Some of the 
business owner believed that with the adoption of technology and proper recording 
of the accounting transaction, will lead to cost reduction and increases of 
productivity. Ashari (2008), believed that small and medium business enterprises 
who employs information technology can reduce its production cost and then 




Greenberg R, Wei Li, Wong-On-Wing B(2012), found that effect on perceived 
usefulness of the system on SME‘s intention was positive and significant. Sam 
M.F.M, Hoshino Y and Md Tahir (2012), reported that the user friendly software 
has improved the usage of CAS. Based on the study by Ismail and Mat Zin (2009), 
the factors influencing decisions for not using Accounting Software due to lack of 
financial resources, lack of IT and accounting knowledge, cost and benefits of 
accounting software, and unable to find appropriate software, influenced their 
decisions for not using accounting software.  
 
Guo and Feng (2008) who highlighted that it is expected that perceived usefulness 
directly affects cost–benefit perception and thus where SMEs owners perceive AISs 
to be useful in relation to cost; they are likely to adopt it rather than those that 
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perceive costs as outweighing the usefulness of AISs. The findings were further 
supported by A.D Rogers (2016), where in the final model perceived usefulness 
were statistically significant with perceived usefulness accounting for a contribution 
of (beta=0.544). 
 
Perceive Ease of Use 
 
Sam et al (2012) in their research found that there is no correlation between 
perceive ease of use and usage or adoption of CAS. They found that there was a 
strong, negative correlation, the fact is that majority of the company that adopt 
CAS, the CEO having very little knowledge and skill on CAS, 60% of the 
respondent is under nil and basic scale. Sam et. al. (2012) found that perceive ease of 
use and business competitiveness negatively correlated to the adoption of CAS. In 
their research they found that only perceive usefulness related to the adoption of 
CAS.  
 
Aidi and Simon (2013) on utilisation of generalised audit software (GAS) showed 
that some respondent prefer on using traditional manual auditing methods rather 
than using GAS due to the perceived limited benefit for auditing small clients. 
However, the findings was contradict to A. D. Rogers (2016), he found that there 
was a positive correlation between perceived ease of use (38.45 ± 8.04) and intent to 
adopt CAS(11.06 ± 2.77). Therefore, Perceive ease of use should be considered as 
one of the factors influencing the usage of CAS. 
 
Size of the Business 
Business size is an important determinant of CAS. Previously only big and giant 
business owner apply CAS. Today, event small business are beginning to use CAS 
due to perceive usefulness and perceive ease of use. Furthermore, the small 
businesses were already sense the pressure to use CAS for competitive advantage.   
 
Munasinghe P. G. and Munasinghe, D. S (2015) in their research found that size of 
the business and external environment of SMEs are positively significant to 
influence of usage of CAS Apparently, other factors such as government and 
management support as well as perceive ease of use are not significant to the usage 
of CAS, claimed the researchers. This statement had been supported by S. K. Mukti 
and A. M. Rawani (2016), they found that in some developing countries, a number 
of large and mid-sized organisations have implemented ERP systems and more are 
expected to follow suit. 
 
Omar and Ali (2012) reported that size of SMEs did not have significant effect on 
the usage of CAS, as the market offered CAS package that range from different level 
of application and functions depending on the size of the business. The finding is 
consistence with the research by Sam et al (2012) that found evidence suggests that 
there is no correlation between the sizes of company with the adoption of CAS. The 
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findings also matched with the earlier studies that the company size was not 
correlated, with the use of accounting system (Hunton and Flowers, 1997)  
 
Selection of the Business 
 
There are ranges of CAS package available in the market for SME to select 
depending on their operation size. Choosing the right software package that cater a 
business feature suitable for its‘ own specific need can be a great deal for an SME. A 
business needs to evaluate the offered package ranging from functionality, 
reporting efficiency, records‘ keeping as well as resourcing in the selection process 
to ensure that the investment worth funding and main objective for faster decision 
making is attainable. For example, they have to evaluate the features such as better 
record keeping, efficiency, fewer resource used etc. Furthermore, there is also an 
argument that there are also drawbacks of using software. Shah (2017) in his article 
state that Rachel Carell, CEO of childcare tech start up Koru kids, said that she 
didn‘t find the software intuitive, and warned that once the business has committed 
to one form of software it‘s a big effort to change, and there‘s no guarantee that 
rival offerings like QuickBooks are any better. 
CONCLUSION 
 
Adopting technology in accounting is essential and very dramatically contributes to 
business performance through the speed of decision making and enhances 
competitive advantage among the players in industries. Cost, perceive ease of use, 
perceived usefulness, selection and size of the business itself are among the factors 
that influence the SME decision in engaging in CAS. With the fast growing of 
internet and technology usage in the industries and demanding environment to 
compete healthily, SME has to find or make its way in conducting its‘ own internal 
operation efficiency.  SME is able to optimise resources usage through the 
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INTRODUCTION 
E-networking technology is being developed nationwide through several phases to 
clear up backlog cases in courts. Ultimately, the implementation of e-networking 
technology which expands its infrastructure connection and services will ease 
administration and trials conducted in the courts. This includes various 
technologies, such as broadband wireless, which can accommodate higher capacity 
and also satellite transmission to cover a wider area, not only in the e-government 
for the civil servants but also to connect to the public and private sectors.  
The Judiciary which controls the justice system is the branch of government which   
administers justice according to the law. (Queensland Parliament, 2015). Judiciary 
acts as a platform to protect and enforce the rights of the  individuals  and  punish  
the  wrong-doers  and  the  function  is  called  the  administration  of justice.   
Transparent   information   system   and   good   records   management indirectly  
hinder the  misuse  of  power or  corruption,  case  postponement and delayed  
decision in the judicial delivery and management, which also reflects the good 
image of judiciary system and upholds the rights of individual and society at large 
((Nurul Aiqa M. Z., Wan Satirah W. M. S. & Saiful Farik M. Y., 2017; Wan Satirah 
W.M.S. & Abrar H., 2012).   
E-networking technology has been proposed and inculcated in Syariah Courts for a 
better and speedy management through standardisation of practice thus facilitates 
in resolving backlog cases. Wan Satirah W.M.S. & Abrar H. (2013) posited that by 
using the electronic government network called EG*Net nationwide, E-Syariah 
applications managed to standardize work environment in Syariah Courts and link 
all the business processes on a single channel. Case clearance rate has risen 
significantly since then.  
Impasse and friction in the Syariah Courts caused exacerbation to parties in the 
courts which created further legal quandary on top of the existing legal 
predicament faced by the parties. Basically these were due to the lack of 
standardization in the record management system in the Syariah Courts among 
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states. These settings increased pressure on the courts of law to achieve faster and 
reliable service of justice with consistent and fair verdict. 
Wan Satirah W.M.S. & Abrar H (2012) proposed a technology adoption framework 
for electronic court management which can be used by the policy makers for the 
enhancement of justice system. In 2011, Wan Satirah W.M.S. & Abrar H., stressed 
that e-networking technology allow for better management of court management 
within institutionalization theory. It presents various kind of technology adoption 
in courts, including video conferencing with high-tech video presenters and 
monitors, recreation of crime scene, electronic filing system, electronic case 
management with electronic court records management and systematic information 
storage and retrieval system. E-networking technology referring to Wan Satirah 
W.M.S. & Abrar H (2013), is expected to benefit the policy makers and judicial 
practitioners.  
MALAYSIAN DUAL LEGAL SYSTEMS 
Malaysia administered dual legal systems, based on both English common law and 
Islamic law. Civil Courts have jurisdiction over the majority of laws, including 
contracts, torts, property, crime, constitutional and administrative matters. Syariah 
Courts which are established and regulated by the states, have jurisdiction over 
Islamic family law matters and applies only to Muslims. 
A significant amendment in 1988, Article 121(1A) of the Federal Constitution states 
that the Civil Courts have no jurisdiction in matters that fall within the Syariah 
Courts jurisdiction. Nevertheless, the conflict of jurisdiction concerning Syariah and 
Civil Courts are not completely solved. The aim of the amendment which created in 
Article 121(1A) was in many ways to avoid for the future any conflict between the 
decisions of the Syariah Courts and the Civil Courts. Unfortunately, Ahmad 
Mohamed Ibrahim (1989) purported that it appeared to have caused even more 
confusion, uncertainty and conflict. 
Islamic law applies only to Muslim citizens and includes only matters specified in 
the State List of the Federal Constitution such as matrimonial law, charitable 
endowments, bequests, inheritance, and offences that are not governed by federal 
law (matrimonial offences, khalwat (close proximity), and offences against the 
precepts of Islam). The power to legislate these matters lies with each state 
legislature and state Sultan, with the Federal Parliament only legislating such 
matters for the Federal Territories of Kuala Lumpur, Labuan and Putrajaya. Since 
there are 13 states and one federal jurisdiction, there are 14 different sets of Islamic 
laws in Malaysia. In 1984, the Federal Parliament enacted the Islamic Family Law 
(Federal Territories) Act 1984 (Act 303) for the Federal Territories that was 
designed to be a model law for the other states. Many of the states have adopted 
slightly altered versions of this model. Syariah law, therefore, varies from state to 
state. 
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The Federal Constitution clearly defines the separation of power between the 
Federal and State government. List 1 of Schedule 9 of the constitution provides that 
all matters of civil and criminal law and legal administration fall under the Federal‘s 
list, whereas List 2 provides that Islamic law matters are vested to State 
governments. As a result, Civil and Syariah Courts become separate independent 
entities with their own specific jurisdiction as provided by Article 121(1A) of the 
constitution. 
E-networking technology is inculcated as one of the many mediums to avoid 
encroachment by the State laws on the Federal legislative domain, or vice versa.  
The Four Sects of Islamic Thought 
The cardinal sources of Islamic law are Al-Quran, Hadith and the tradition of the 
Prophet Muhammad SAW. Schools of Islamic thoughts were founded considerably 
after the death of the Prophet Muhammad SAW and emerged during the time of 
the Umayyid Caliphate.   
The four major schools of Sunni Islamic legal reasoning and repositories of positive 
law applicable in Malaysia are Shafie, Hanafi, Maliki and Hanbali. Moreover, these 
four sects of Islamic thought utilizes qiyas (analogical reasoning) as a method of 
legal reasoning, ra‘y (personal opinion) and istihsan, commonly known as juristic 
preference, which, in some circumstances, can operate to ameliorate harsh 
consequences that might otherwise flow from strict legal reasoning, and which is 
believed by some to be based on principles of equity as interpreted by the jurist 
(Vejerano, 2010, Ibrahim Ihsan Samad, 2008, Ahmad Rafieuddin, 2008, 
Mahamassani, S., 2000). 
Islamic jurisprudence was interpreted in different ways according to the sects. In 
reaching the verdict, jurists interpret the Al-Quran and the tradition of Prophet 
according to their sect taking into consideration other factors such as conscience, 
culture, welfare of parties and ijtihad (reinterpretation of Islamic law according to 
prevailing circumstances). As a result, similar cases had been decided differently 
across the globe, and they are recorded in different places.  
Consequently different verdicts have been passed in similar cases in different parts 
of the world. Due to the disparities in the way states Syariah Courts are being 
administered, the overall paradigm faces issues relating to data quality, lack of 
interoperability and information integration.  
Thus the major challenge for e- Syariah project is to introduce standardization of 
process, practice, technology and strategy. E- Syariah initiative has made attempts 
to streamline work processes in Syariah Courts by categorizing cases for example 
divorce, child custody, inheritance and crime offences. Each case is treated uniquely 
to avoid overlapping of cases.  
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RELATED REPORTED CASES 
The most significant purpose of inculcation of e-networking technology in syariah 
justice system is the integration of Syariah Courts of various states in Malaysia 
which provides for the standardisation of practice and management of courts‘ 
records. Previously there were cases of conflicting legal jurisdictions intersected 
with syariah laws in different states. Parties were awarded with different courts‘ 
orders from different states on the same subject-matters. For instance, the High 
Court in Alor Setar granted the custody of children to the mother but the father 
obtained a custodial order for the same children from the Syariah Court in Shah 
Alam. The paramount argument lies in the issue of jurisdictions and states‘ 
authorities. E-networking technology as yet has to be enhanced and upgraded to 
follow along this line. This was pointed out by Zin, N. M (2005), in order to avoid a 
tug of war situation since both parents are equally responsible for their children.  
Custodial Dispute  
Several case laws provide a general background against which problems in relation 
to child custody might be assessed. Pertinent cases deal with custody and the rights 
of a non-converting spouse against a converted spouse when one spouse converts to 
Islam and ―crosses over from one jurisdiction to another‖, and typically include 
disputes where the children of the converted spouse are themselves converted to 
Islam without the knowledge or consent of the non-converting spouse as a ploy to 
secure custody through the Syariah Court system.  
In the case of Ganga Devi a/p Chelliah v Santanam Damodaram [2000] 2 AMR 
1485, the parties were Hindus and married in 1987 according to Hindu rights. The 
husband converted to Islam and obtained an order of the Alor Setar Syariah Court 
giving custody of the son to the husband. It was held that because of Article 121 
(1A) [of the Constitution] the High Court has no jurisdiction to set aside the order 
of the Syariah Court (Teoh, L. 2003).  
In Shamala Sathiyaseelan v Dr Jeyaganesh C. Mogarajah & Anor [2004] 2 CLJ 
416, the parties were Hindus and married in 1998 according to Hindu rights. After 
divorce, the High Court initially granted Shamala the custody of her two children. 
However, the father, Ridzuan, who converted to Islam, obtained a custodial order 
(exparte) for the same children from the Syariah Court in Shah Alam. The Civil 
Court cited the defendant (Ridzuan) for contempt and ordered that the children be 
returned to the plaintiff (Shamala). The Civil Court also declared that the Syariah 
Court order was not binding on a non-Muslim and set aside the warrant of arrest 
issued by the Syariah Court.  
Subsequent to this High Court decision, Shamala applied to the Civil High Court 
for a declaration that the conversion of the minor children to Islam was a nullity. 
The Civil Court dismissed Shamala‘s application on the ground that the Civil Court 
did not have the jurisdiction to hear the matter and only the Syariah Court could 
adjudicate on such matters. Further, the learned Judge agreed that Shamala did not 
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have the locus to appear in the Syariah Court. 
While cases of Ganga Devi a/p Chelliah v Santanam Damodaram and Shamala 
Sathiyaseelan v Dr Jeyaganesh C. Mogarajah & Anor both addressed situations 
where one spouse in a custody dispute ―crosses over from one jurisdiction to 
another‖, they are only ostensibly relevant to the situation where a spouse in a 
custody dispute converts out of Islam and anticipates denial of parental contact by 
reason of being an apostate (Ngo, F. Y. (undated)). This accord with the structure of 
Malaysia‘s dual legal system where the practice of Civil Courts relinquishing 
jurisdiction in cases where state Syariah Courts have concurrent jurisdiction in 
accordance with Article 121(1A) of the Federal Constitution. 
Referring to the case of Latifah Bte Mat Zin v Rosmawati Binti Sharibun [Civil 
Appeal No 02-39-2006(W)], that if laws are made by Parliament and State 
legislatures in strict compliance with the Federal List and State List there should 
not be any situation where both courts have jurisdiction over the same matter or 
issue. 
Polygamous Marriages 
Each state in the country decides on its own Muslim family law. All states in 
Malaysia have chosen to allow polygamy albeit conditions. Muslim men face several 
restrictions under the law before they can marry a second (or third or fourth) wife. 
However, these conditions are not strictly applied. In Perak, for example, the 
decision to contract polygamous marriage is made solely by the husband and the 
Syariah Court is not required to grant permission. Kelantan and Terengganu have 
deleted the specific conditions for polygamy, leaving the Syariah judge to use his 
own discretion to decide on whether a husband is eligible to take another wife. 
Perlis allowed polygamous marriages without the consent of the existing wife.  
This means that the laws are more stringent in some states than others which has 
created some loopholes. For example, in order to avoid the laws in their own state, 
some husbands have gone across to states within Malaysia, and even across 
international borders, to contract polygamy without the consent of the existing 
wife. As some state laws require the courts to seek the views of the existing wife or 
wives, some husbands have gone across borders to marry another woman to avoid 
the law in their own states. 
Before the inculcation of e-networking technology, it is not possible to check if your 
intended husband is already married or not although the law imposed that the 
husband has to register his marriage. There is still no common computerized 
register of Muslim marriages, which means that the Courts and State Religious 
Departments are not able to establish immediately if the intended husband is 
already married or not. So, it is actually very difficult to ascertain the marital status 
of the intended husband. One would actually end up having to check every state to 
find this information. 
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The Encroachment of State Legislatures into Federal Matters 
Pursuant to Schedule 9, List II, Item 1 of the Constitution, State assemblies are 
empowered to create and punish offences against the precepts of Islam, except as 
regards matters included in the Federal List. The Federal Court has made clear 
there are two constitutional qualifications to the exercise of this power: 
(a) Where an offence is already in existence in the Federal Penal Code, for example, 
a state assembly cannot create a similar offence, for to do so would offend against 
the exception in Item 1 that no further state legislation is allowable where ‗matters 
[are already] included in the Federal List‘. 
(b) Moreover, since Item 4(k) provides that ascertainment of Islamic law and other 
personal law is a federal matter, there are swaths of Islamic matters which come 
under Federal purview. The Federal Court pointed out that banking, finance and 
insurance are matters listed in the Federal List, accordingly the question whether a 
particular product of banking, finance or insurance is syariah-compliant falls within 
Item 4(k) and is a federal matter. 
As stated by Professor Shad Saleem Faruq (Malaysian Bar, 2007), many examples 
of state criminal enactments which contravene both the spirit and letter of Schedule 
9, List II, Item 1. For example, the Syariah Criminal Offences (State of Penang) 
Enactment 1996 contains many provisions that overlap with federal criminal 
offences. Among them are: 
• Section 7 on insulting or bringing into contempt the religion of Islam. This 
overlaps with section 298 of the federal Penal Code; 
• Section 8 on deriding Quranic verses or Hadith. This too may be covered by 
section 298 of the Penal Code; 
• Section 18 on gambling. This overlaps with the federal Gaming Tax Act 1972 
(Act 65); 
• Section 25 and 26 relating to liwat and musahaqah. These are covered by sections 
377A to 377C Penal Code; 
• Section 30 about giving false evidence which is also covered by section 191 of the 
Penal Code; 
• Section 32 relating to the defiling of a mosque. This is similar to section 295 of the 
Penal Code; 
• Sections 43 to 46 on abetment. These sections overlap with sections 107 to 114 of 
the Penal Code. 
There are many encroachment of State Legislatures into Federal matters which still 
unsolved by the inculcation of e-networking technology. 
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IMPLEMENTATION OF E-NETWORKING TECHNOLOGY  
IN SYARIAH JUSTICE SYSTEM 
The backlog of syariah cases shuns society from referring their cases to the Syariah 
Courts. There are various reasons the courts took lengthy time to settle a case such 
as limited number of Syariah Courts‘ judges, officials and staffs comparing to the 
high volume of syariah cases and limited budget allocated for syariah departments 
resulting in poor infrastructures, misunderstanding of court‘s instructions, lack of 
customer friendly attitude, vague understanding of legal procedures,  etc. The 
Federal government does not have direct control over the administration and 
functioning of Syariah Courts.  
On the other hand, State governments are dependent on the Federal government 
for budget allocations. Wan, M. S. W. S. & Haider, A. (2012) pointed that the most 
significant reason was the unavailability of complete information relating to the 
case as and when required. In certain senario, the cases lingered on for more than a 
year just because of the fact that information available to the judges was incomplete, 
hence they could not arrive at a conclusive decision.  
Over the years, there has been significant discrepancy and mismatch between the 
administration and functioning of Syariah Courts throughout the country. This 
discrepancy and mismatch is restricted to the workflow of the courts rather than in 
the decisions carried out by the courts. Thus, since early 2000, Malaysian 
government has been proactive with its e-government initiative. This e-
government initiative has been introduced to maintain the steady flow of 
Multimedia Super Corridor (MSC) flagship application. Under this initiative, 
Syariah Courts were selected to become the pilot project named e-Syariah project. 
With the implementation of e-Syariah, the Syariah Judiciary Department of 
Malaysia or Jabatan Kehakiman Syariah Malaysia (JKSM) is the department 
responsible for all affairs relating to syariah law enforcement including provision of 
staff, facilities, physical and logistics instruments, procedures and service quality 
improvement. 
In consistent with the government‘s aspiration in e-networking technology 
development efforts for all sectors in Malaysia, JKSM was given the mandate as the 
main driving force in realising the 7th E-Government Prime Application, the e-
Syariah Project. Referring to Wan, M. S. W. S. & Haider, A. (2012), its 
administration has become the reference point not only for Malaysian public 
organizations such as the National Registration Department and Police 
Department but also by various overseas organizations whom interested in learning 
and sharing the experienced gained by the courts. 
ELECTRONIC SYSTEM IMPLEMENTATION 
Ethical Standards in the Digital Technology  
Reamer, F. G. (2017) postulated that throughout the years, ethical standards in all 
fields have matured significantly. Therefore, it is pertinent that legal aspects 
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followed the digital development of conceptual frameworks and protocols. Social 
workers‘ increasing use of digital technology poses novel and unprecedented ethical 
challenges pertaining to privacy, confidentiality, informed consent, professional 
boundaries, conflicts of interest, documentation, client abandonment, and 
professionalism, among others.  
The development of e-networking technology usage is prominent within the 
Malaysian judicial system concerning both the judiciary and court administrators. 
In essence, they both play a pivotal role in the future direction of the legal system of 
Malaysia as the world now circulating around technology designs and 
constructions. E-networking technology is here to stay and it is of utmost 
importance that the judiciary and the administrators of justice realize the role and 
use of e-networking technology as a multidimensional tool in the effective and 
efficient administration of justice (Jashpal Kaur Bhatt, 2005). 
Introduction of E-Syariah 
Department of Syariah Judiciary Malaysia (2017) asserted that E-Syariah is the 
seventh Government project under the Flagship Multimedia Super Corridor 
(MSC). It is an integrated case management system that integrates all the processes 
involved in the handling of cases of the Syariah Courts. It also involved electronic 
network that connects the State Syariah Courts with Department of Syariah 
Judiciary Malaysia (Jabatan Kehakiman Syariah Malaysia (JKSM)) and related 
agencies created for the purpose of coordination and information sharing. 
Apart from that, this e-networking technology promulgated E-Syariah in changing 
and reforming the operation of the Syariah Court to a better standard in terms of 
management operation and processes. It will also streamline the case management 
as well as to streamline the process of handling the Syariah Lawyers registration. 
Daily business operation could be enhanced through the use of Office Automation 
System and Library Management System JKSM through simplified books and 
library materials ordering process for the Judges and the Registrar of the Syariah 
Court reference. E-Syariah Portal provides information about the court procedures, 
current rules and case status enquiries. Faraid calculation can also be made 
electronically. E-networking in the Syariah Courts rotated to achieve its objectives :  
1. Improving the quality of service of the Syariah Court; 
2. Improving the effectiveness of JKSM in coordinating and monitoring 
agencies under this department; 
3. Increase productivity and efficiency of management in the Syariah Court 
throughout the country; 
4. Upholding the symbols of Islam through the use of e-networking 
technology (Department of Syariah Judiciary Malaysia, 2017). 
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The quality of information relating to a case is essential in reaching a conclusive 
and fair verdict. This would rely on the comprehensiveness and availableness of 
records. All relevant documentation relating to the case conforms to certain 
standard of quality and is accessible, available, retrievable and dependable as and 
when required. The pervasiveness of e-networking technology provides new 
opportunities for court automation and information management in judiciary. 
Improperly managed records deprived the aim of judicial institutions to bestow 
legal rights to individuals and society.  
Electronic Records Management 
The lifecycle management of court records is the centerpiece of e-Syariah initiative. 
These records are further integrated with other e-government initiatives so as to 
ensure speedy and effective service for various government department as well as 
society at large. Using these integrated records, other departments such as the 
religious departments, home ministry, police, immigration and customs are able to 
identify potential hazards and areas of concern. Furthermore, with the availability 
of information to general public, qadhis around the country are able to access 
information relating to the same or different cases which is a great uplift in 
reviewing, understanding and applying interpretation or sources of syariah laws. 
In the Court of Appeal, Putrajaya, when Tan Sri Dato‘ Sri Zaki Tun Azmi,  the  
previous president of Court of Appeal first visited the court of appeal registry on 
2nd January 2008, the first  place  he  went  was  to  the  file  room.  On  seeing  it  
at  first  sight,  he  screamed  and  wanted something to  be  done  with the  
horrendous  environment.  And  after  the file  room reform, files are  all  in  order  
and  can  be  found  easily  within  two-three  minutes,  and  can  be  handled  by  3  
staff instead  of  12  staff  previously.  Today,  Court  of  Appeal  already  employed  
bar  coding  system  in managing its records (Nurul Aiqa M. Z., Wan Satirah W. M. 
S. & Saiful Farik M. Y.,2017; Saman & Haider, 2013; Rahmah 2008). 
Interfaced Problems    
Responding to these opportunities and pressures, courts of law are embracing e-
networking technology at various levels to provide faster, reliable and consistent 
service to the society. While the courts of law embrace e-networking technology, 
few problems arose such as:  
 there are increased demands on government to provide information to 
citizen for awareness of e-networking technology.  
 records in court system consists of various magnitudes in terms of 
significance, consequences, cruxes and substances. There are  court 
proceedings, evidences, statutory declarations, precedents from old cases 
and even references to different and variuos sources of law.  
 IT literacy among the public still exist thus not all information are 
accessible, available or retrievable. 
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This makes information management in general, and record retrieval in particular 
an intricate task. 
Contextually Court Records Management 
A research question was posed by Wan, M. S. W. S. & Haider, A. (2012), on how 
can e-networking technology allow for better management of court records in 
Malaysia. This is due on the fact that records management has technical, 
organizational, social and cultural dimensions. Therefore our knowledge of reality 
can only be gained through social constructions such as consciousness, shared 
meanings, documents, tools and other artifacts. Thus method of qualitative 
interpretive approach was suggested which do not predefined dependent and 
independent variables but focuses on the complexity of human sense plus common 
sense as the situation emerges. In this case, it is the way people manage the life 
cycle of records management in Syariah Courts is imperative. An interpretive task 
which provided a rich understanding of the contextually oriented court records 
management issues was crucial. Documents should be reviewed and workflows 
should be observed on how records are managed, inspected, stored, retrieved and 
retired in Syariah Courts.  
Efficient Service Delivery 
In court administration, the large quantity of records and lack of human resource 
gives the utmost challenge to the court officials to handle case management 
effectively (Hamzah 2010). Given such a situation, the need for effective records 
management system is mounting. There is also a pressing need for a clear definition 
of legal framework (Johare 2007). Moreover, the increase demands of the public 
need to be catered to. Any shortcomings resulted from the poor management in 
public service delivery may lead to the question of integrity of public sector, as well 
as the issue of survival, respect and vigor as a nation (Wan, M. S. W. S. & Haider, 
A. 2012).  
E-Networking Technology  
Syariah Courts are constitutionally state courts where the courts are created and 
regulated by each state laws and under the responsibility of the state authorities. 
Following this, various technology initiatives were introduced in Malaysia since 
early 2000 for reasons of:- 
a. maintaining the flow of information from government to citizen and 
from citizen to government. Under the Multimedia Super Corridor 
(MSC) flagship, e-Syariah became one of the pilot project.  
b. creating a one-stop center where the Syariah Judiciary Department of 
Malaysia is responsible for all affairs relating to syariah law 
enforcement.   
c. integrating records with other departments such as the police, 
immigration, customs, home ministry and other related departments in 
identifiying potential hazards.  
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d. allowing access for Syariah Courts in all states to avoid posing different 
interpretation or different sources of syariah law (Wan, M. S. W. S. & 
Haider, A., 2012).  
e. standardizing and stabilizing the work processes and procedures in all 
Syariah Courts.  
 
Further, an electronic network and communication between all Syariah Courts was 
established nationwide using the electronic government network called EG*Net (e-
Syariah Implementation Synopsis, 2005). Wan, M. S. W. S. & Haider, A. (2012) 
stated that the technologies purported in Syariah Courts consist of five modules as 
follows: 
 
1) Syariah Court Case Management System, which is an integrated case 
management system developed fully to accommodate the needs of syariah 
case management in all Syariah Courts covering states and district. Case  
Management  System  (CMS)  is  a  system  that  allows  cases  be  managed  
electronically, without  physical  files.  For  cases  that  need  for  a  full  
trial,  the  preparation  for  the  trial  date, including  the  submission  of  
relevant  documents  needs  to  be  made  through  this  application. Some 
other cases that need not to be heard before judges are managed by the 
Deputy Director using  this  system  and  decisions  made  are  recorded  
immediately  in  the  presence  of  lawyer  of both parties (plaintiff and 
defendant). Some of the most important measures of CMS have been the 
tightening up, through the issuance of court directives of timeframes for 
lawyers‘ provision of  documents  essential  to  decisions  on  both  affidavit  
and  full  trial  cases (Nurul Aiqa M. Z., Wan Satirah W. M. S. & Saiful Farik 
M. Y., 2017; Wan Satirah W.M.S. & Abrar H., 2013b).   
2) Syariah Lawyers Management System, which is a system that provides 
facilities for the registration of new applications or renewal of practicing 
certificates for Syarie lawyers. It also serves in maintaining a database 
containing details of registered practicing Syarie lawyers to facilitate 
coordination by the authorities for better monitoring.  
3) Office Automation, which is a system that provides facilities such as word 
processing, spreadsheets and graphic presentations to improve productivity 
in the office operations of the Syariah Courts. Judges, registrars, and staff 
are provided with internet and email facility. Schedules for case hearing can 
be sent to all syariah judges through email.  
4) Library Management System, a web-based library management system that 
allows users to conduct electronic searches, borrowing and returning of 
books and other materials. The catalog of library materials available at the 
Syariah Judiciary Department of Malaysia Library and the State Syariah 
Libraries is accessible for bookings and loans to judges and registrars. Case 
Files, where cases are provided with a unique case classification number 
Page | 66 
according to the Practice Direction No 1 Year 2000. However, hard copies 
with paper documents are also being used for legal purposes. It is the legal 
requirement that hard copy records being maintained for legal reasons, since 
official seal need to appear on all papers. For example, documents to be 
officially sealed on paper and manually signed. At the moment, the relevant 
laws are being reviewed so as to implement electronic seals. In addition, the 
laws relating to risk of manipulation of electronic records are also being 
examined by States and Federal government committees. In the meantime, 
the courts would use electronic records. 
 
5) E-Syariah Portal, a portal serves as an information gateway to provide the 
public and staff of the Syariah Courts with the latest news on court 
procedures and regulations. Serves as one-stop center for the public to post 
enquiries online to the courts about Islamic law and its administration 
(Department of Syariah Judiciary Malaysia, 2006). 
The implementation of e-Syariah Portal has opened up new avenue to reform 
government operations in adopting a customer-focused approach via online service. 
E-networking technology could provide paths to consolidate legal interpretations 
as further nourishment to aid the current hitch.  
Table 6.1  
Dimensions of pre and post E-syariah implementation 
No  Dimensions Pre-implementation Post-implementation 
1 Settlement of 
case  
 Less efficient as it took lengthy time 
to settle a case 
65% of cases are settled less 
than a year 
2.  Coordination of 
time 
No time coordination.  Registration of a new case 
takes approximately 2 minutes 
3. Overlapping of 
case  
Cases of overlapping could not be 
easily traced 
Automatic traced cases of 
overlapping 
4.  Delayed case 
 
No reminder about case delayed Automatic reminder of case 
delayed 
5. Case backlog Difficulty in managing, verifying and 
checking the case status manually. 
No more backlog of cases  
6. 
  
Process  Different work process among states 
caused   difficulty  
standardize court procedures 
and work processes  
7.  Integration with 
agencies 
None System is integrated  
8.  One-stop centre different departments dealing with a 
court case 
One-stop centre 
9. Retrieval of old 
records 
Customers had to contact the 
registrar or store keeper to retrieve 
records 
Records are available  
Source: Wan, M. S. W. S. & Haider, A. (2012) 
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Today the e-networking technology is essential in saving time, manpower and cost, 
and in implementing cases, administrative management and strategies within the 
judicial services. The legal office environment has embraced e-networking 
technology not just to save costs and time but also to give firms a competitive edge 
and ensuring security as well. The need for e-networking technology will thus 
involve a discussion of the current problems plaguing the judicial system in 
Malaysia and a consideration of current judicial practices and trends elsewhere in 
the world. Jashpal Kaur Bhatt (2005) posited that as Malaysia has inherited the 
common law system of the British, it will come as no surprise to find that we are 
facing similar issues and problems in the context of our own judicial system. 
CONCLUSION 
The integration between e-networking technology and the court of law systems has 
brought forward a significant impact to the nation as a whole since court records 
preserve the memory of a nation‘s civilization in judicial matters. It is a material 
change in the administration of justice. Court  proceedings,  evidence,  and  court  
records  (statutory  declarations or  affidavits)  should be managed  properly  
because  they are precedents from decided cases and essential references to the 
sources of law. For years, both Civil and Syariah Courts stood side by side 
complementing each other in the best interest of the parties amidst few conflicting 
decisions in resolving cases. Case settlement suffered hindrance due to legal 
technicalities and legal jurisdictions in the Syariah Courts. Hence, e-networking 
technology was inculcated as administrative reforms in upgrading the quality of 
services of Syariah Courts in all states with special focus in reducing backlog of 
cases by improving and standardizing record management system in the syariah 
justice system. 
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Kanban System is nothing new and has been around since the 1980‘s, first 
introduced to the world by Taichi Ohno, who is credited as the father of the Toyota 
Production System (Schonberger, 2007). A Kanban system is an information system 
that assists the company in producing the right product, in the right quantity and at 
the time it is actually required (Monden, 1981).  This article focuses on one part on 
the Toyota Production System, namely management of suppliers using the Supplier 
Kanban System. This framework was developed over a period of three years from 
2012 to 2014 using the action research approach consisting of core action research 
project and thesis action research project as proposed by Chad Perry and Ortun 
Zuber Skeriit (Perry & Zuber-Skerritt, 1992). The study was conducted in APM 
AutoelectricsSdn. Bhd‘s (APMAE) warehouse as the unit of analysis (Kock, 2004).  
The objective of the core action research was to reduce the inventory stored in the 
warehouse and that of the thesis action research was to develop a framework for the 
implementation of the Supplier Kanban System. The framework was developed 
through learning cycles (Coghlan, Rashford, & de Figueiredo, 2015) and reflected 
during the implementation of the SKS in APMAE.   
THE SUPPLIER KANBAN FRAMEWORK 
The Supplier Kanban Implementation Framework was developed using an action 
research (Lewin, 1946) approach. The practical, propositional, presentation, and 
experiential knowledge (Brannick & Coghlan, 2005) gained during the action 
research cycles and experiential cycles were developed into a Supplier Kanban 
Implementation Framework. This framework was designed to guide small and 
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medium sized industries, with limited resources, in implementing SKS. 
 
The framework is divided into three levels and each level has to be completed 
before the succeeding level can commence. Each of the level has steps which can be 
done concurrently except in those cases where the steps are required to be done 
sequentially. These steps are designed to help the implementer prepare the 
employees, management and supplier towards the successful implementation. If at 
any point, in any of the three levels, the implementer is unable to complete all the 
steps, the company needs to review the decision to implement the SKS. The 
implementer has to review why these steps could not be implemented and how to 
overcome these obstacles before continuing the journey. Once all the steps in a 
particular level have been completed successfully, the current level is complete and 
the implementation can move to the next level. Once the implementation has been 
successfully completed, the company needs to focus on maintenance, motivation and 
innovative ways to sustain the system.  
Level 1-Assessment 
Level 1 of the framework is the assessment stage and is shown in  
Figure 7.1.   
 
Figure 7.1 
Assessment stage framework 
Level 1 is designed to determine if the internal and external operating environment 
of the company is conducive for the implementation of a SKS. This level has three 
steps, the first two is internal to the company and the third is external. Step 1 is 
titled ‗Necessity‘ and questions the company‘s motive for implementing the SKS. 
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Step 2 is designed to evaluate ‗Top management commitment‘ and explores the 
extent to which top management is committed to implementing the SKS.  
Implementing a SKS is disruptive in nature and incurs capital expenditure, both of 
which necessitate top management support and commitment for its successful 
implementation. If the answer to the first two steps is yes, then we can proceed to 
step three. Step 3 requires a study on the customer demand pattern. If there is large 
variation in customer demand exceeding 15%, then a Supplier Kanban system is not 
appropriate as stable customer demand is one of the pre-requisite for a Supplier 
Kanban System.  The company can proceed to Level 2 once all the conditions stated 
in Level 1 have been satisfied.  Completion of level indicates that the company‘s 
internal and external environment is ready for SKS implementation. 
Level 2 – Preparatory Stage 
Level 2 is the preparatory stage, which has eight steps depicted in Figure 7.2 and 
Figure 7.3. As the name suggests, it involves planning and making all the 
preparation for the implementation. The eight steps in Level 2 are:  
 Appointing the project leader,  
 Resource allocation,  
 Taking stock of the current position,  
 Establishing goals and timeline, 
 Forming a steering committee,  
 Forming the work groups who will make all the necessary preparation,  
 Establishing a monitoring and reporting system and 
 Finally, establishing a method of recognizing, appreciating and rewarding 
the top performers.  
The first step, ‗Project Leader Appointment‘, is the responsibility of top 
management and has to be undertaken before the rest of the steps can commence. 
Once the project leader has been appointed by the company‘s top management, he 
has to go through the remaining seven steps and establish the rest of the 
implementation plan. The project leader is a key person in the implementation of 
the SKS and the person appointed to lead the SKS must meet the following criteria. 
The person must hold a senior position in the organization with experience, 
authority, knowledge, motivation and drive.   
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Figure 7.2 
Level 2, Steps one to four 
 
Figure 7.3 
Level 2, Steps five to eight 
The project leader will need to prepare the implementation schedule and the 
current state of the company in terms of the areas, which are going to be improved. 
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This will provide a reference for monitoring progress, comparing improvements 
against a fixed base line charted out at the onset of the project. The project leader 
will need to establish a steering committee to oversee the project and make 
executive decisions when required. The handpicked project team will make all the 
necessary preparations for the implementation guided by the project leader.   
The progress of the project needs to be tracked on a regular basis.  Necessary 
corrective action has to be taken either by the project leader or the steering 
committee whenever there are deviations from the plans. Finally, the project team 
must create a ‗feel good factor‘ by appreciating, recognizing and rewarding 
personnel who contribute significantly towards the implementation.   
Level 3 – Implementation 
Level 3, as shown in Figure 7.4, Figure 7.5 and Figure 7.6, has nine steps and is 
predominantly concerned with the implementation and sustainability of the 
Supplier Kanban System. Level 3 can only commence once Level 2 has been 
completed. The most pertinent step of Level 3 is concerned with ensuring everyone 
in the company is aware of the company‘s intention to implement SKS. It is 
important to ensure that a majority of the company‘s personnel are aware of the 
direction of the company and are willing to buy into this implementation. The 
progress of the project must be consistently updated to all staff to ensure they are 
in the know rather than receiving fake news from the company‘s naysayers who 
wish the project to fail.  
 
Figure 7.4 
Level 3, Steps one to four 
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The tasks are divided into manageable portions within the limited resources 
available to a small and medium size company. Most companies have many 
suppliers, and this framework requires the company to divide and group the 
vendors. Once the suppliers have been divided into groups, the SKS team can work 
on implementing the SKS on each of these groups sequentially. This involves, 
vendor briefing, preparing all the relevant documentation, vendor training, and 
execution. This approach may take a longer period but it is less taxing on the staff 
of small companies, who are constantly multi-tasking. 
The SKS is designed to be inclusive in nature, requiring active involvement and 
participation of all staff and management. The steps are designed requiring the 
company to work closely with the employees, management and suppliers, even to 
the extent of placing the company‘s personnel at the suppliers‘ factories in the 
initial stages of the implementation. The motto is succeeding at all cost and failure 
is not an option. 
Finally, after the implementation, attention has to be paid to sustainability, as the 
project will receive a lot of attention and push from top management and interested 
parties, in the initial stages of the implementation.  After the implementation, the 
attention of the key drivers will move to other areas of interest.  Top management 
attention will shift elsewhere and enthusiasm will wane and the SKS will be left to 
run.  It is imperative that systems must be put in place to ensure continuity and 
sustainability even after the project has been successfully implemented.   
 
Figure 7.5 
Level 3, Steps five of eight 
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Figure 7.6 
Level 3, Steps nine and ten 
RESULTS 
The SKS implementation, APMAE, was successful and APMAE managed to 
achieve the following. The outcomes from the core action research project were as 
follows; 
I. Storage space utilization was reduced from 1450 pallets of goods stored per 
month before the implementation to 1050 pallets after the implementation, 
constituting a space saving of 28%. The rental cost of the warehouse, which 
is located in Tg. Malim is RM 70,000 per month. The savings in rental cost 
is RM19, 300 per month, which is equivalent to RM232 thousand per year.  
II. The number of manpower in the warehouse was reduced from 24 workers 
before the implementation to 15 workers after the implementation. At an 
average cost of RM 1,800 per worker, the savings per year amounted to 
RM195, 000 per year. No one was retrenched but the manpower was 
transferred to other sections. 
III. Another non-monetary improvement was the elimination of double handling 
by buying off the finished goods at the suppliers premises and receiving the 
goods to stock in APMAE. 
IV. There were reductions in administrative work in monitoring the suppliers as 
the Kanban system ensured the suppliers delivered the right quantity based 
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on the Kanban cards. 
V. Finally, APMAE established a single channel of communication between the 
suppliers and APMAE‘s key management staff namely, purchasing, 
warehouse, production, production planning and QA. This eliminated all 
miscommunication as everyone is in the loop and the various departments 
were able to react very quickly whenever they saw potential trouble.  
The outcome from the thesis action research is the Supplier Kanban System 
Implementation framework. 
CONCLUSION 
The demand in the automotive components industry to be competitive is getting 
louder and louder. The recent declaration by the Second Minister of International 
Trade and Industry, Datuk Seri Ong KaChuan that Proton vendors need to cut 
prices by 30% is testament to the dire straits of the automotive components 
industry in Malaysia (FFME, 2018). In Malaysian automotive components 
manufacturing environment, the cost of materials and manpower make up over 80 
percent of the product cost.  The material and manpower cost are more or less fixed 
and cost saving must come from other avenues. Companies can reduce operating 
cost by looking at implementing the SKS as a means of reducing manpower cost 
and rental space cost.   
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